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THE SI 
Above 


s empty to the eve. But underneath, a submarine 


an airplane also hunts with electronic eves and ¢ 
} 


sindes, st ilking 


ars. In ide, pattern 
on yg 


The aircraft circles in search, then * 
Bomb bay 


reen screens, telltale patterns, deadly patterns to the submarine beneat 


‘homes’ on a target her crew never see 
vawn and disgorge explosive charges The S¢ 1 erupts and settle 
Mission accomplished, the S2k-] returns to her carri 


wk for which the twin-engine Grumman S2F-] 


range and ts equipped to navigate throt 


was des 
h almost all kin 
idvanced, ready today to do a job years trom now. One reason 


S. Navy knows it can depend on Grumman aircraft 


5 


Navy will give you a prlot training course worth $64,000.00. 


OESIGNERS AND VILE F THE PANTHER AND COUGAR JET AND THE ALBATR 





Invaluable hydraulic ‘‘know-how’’ is available from 
Sundstrand...at your request! 


“SANDWICH MODEL" OFFERS 
EXTREME COMPACTNESS 


Mounted in the nose cone, or on another 
available pad, this type of drive is 
extremely compact, of lighter weight 
Engine oil can be used. No separate 
reservoir or oil cooler is required. In- 
stallation and maintenance is simpli 
fied, since the unit is bolted directly to 
engine. Maintains high efficiency, even 


at extremely high altitudes. 


AIRCRAFT AND 
LATHES 


Few Y n the worl 
centration of engineer 
hydrauls expernence Col 
the research, development 
tion stalls at Sundstrand 
Starting many years 


experts were cinploye 


for 


to develop control 


The staft grew 


application of hy 


SUNDSTRAND 


INDUSTRIAL HYDRAULIC TRANSMISSIONS, PUMPS, MOTORS AND 
MILLING, BROACHING AND SPECIAL MACHINES 


research Is € 


lening is 


in the best interests 
Use of this wealth of 
perience tS at your comn 
y and willing to 


ons from yo 


SUNDSTRAND 
AIRCRAFT 
HYDRAULICS 


SUNDSTRAND MACHINE TOOL CO. 
HYDRAULIC DIVISION, ROCKFORD, ILL. 


VALVES + OIL BURNER PUMPS « AIR SANDERS 


BROACHING TOOLS + MAGNETIC CHUCKS 














Tough Braniff problem solved 
by B. F. Goodrich dimpled tire 


I; seemed almost like landing on 
broken glass, th 


{ 


BE 
1c Way gravel on certain int t f t t l 
overseas runways was playing havo f 
cutting tire treads for Braniff 
tional Airways. The 
ot runway 
Could we 


Inter 
| 


Scun ( 


yineecrs Gey 

rea { with 

anges ver-wearing 
ind a tire that could be retreaded n 
fren. The dimpled tread pr 
better distribution of the tire load and 
reduced exposure to tread cutting. The 


longer-l 


asting cord construction brings 
tires through tough landings in cond 



















and ¢ 
Control Systems 


Do you have a control, or control 


system, problem? If so, we’dliketo 





help you solve it. We’ve enlarged 





our research and development 





section so as to be of greater serv 





ice to the aircraft industry. One 






project, now under way, is devel 





opment of an even better control 






system for positioning an actua 








tor by manual remote control or 





OES 






keeping two or more actuators 






















in the desired relative positions 4 
Another is widening the applica 
bility of 26 volt DC control and ¢ 
control systems. A third is the ; 
perfecting of a 400 cycle control ; 
to operate with our 400 cycle, 110 ; 
volt motor and new actuators 
Our broad experience in the | 
design and manufacture of 
electromechanical actuators 
coupled with our expanded facil 
ities for research and develop | 
ment work, enables us to give i 
you more help. Let us develop | 
a control system to exactly meet 
your application Our recommen- i 
dations will be based on an 
analysis of your needs 





A full statement of your require 





ments will permit us to study 





your problem and estimate our 





ability to solve it 





Baer YON Ei 
ACCESSORIES 
CORPORATION 


1414 Chestnut Avenue 
Hillside 5. NJ 
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New G-E subminiature metal-clad capacitor line 


features solid dielectric and silicone end seals 
FOR OPERATION FROM -—55 C TO +125 C WITHOUT DERATING 


1 


Designed specifically for electron to 1.0 muf in voltage ratings of 100, 
equipment, this new line of General 200, 400 and 600 volts d-c working 
Electric subminiature capacitors pro They can be operated at full voltage 
vides the utmost reliability under the up to altitudes of 50,000 feet 


most severe operating conditions com Cc : ae = 
te ase sizes range from .235 inches in 
bined with sma ze, no liquid , : 
| hic ‘ diameter and in length to 1 inch 
age ana ign I iation resistal! , ' 
_ = Pgs. . diameter and inches in length 
They will ri n 
+125 C without « id up t Liquid-filled metal-clad line also 
Solder right up to the bushing with +150 C with proper derating available with G-E Pyranol* di 
G-E Silicone end seal-no danger of These G-E subminiature metal-clad electric for operation from 55 C to 
spparee Se capacitors meet a st requil +85 C without derating. These sub 
of JAN-C-25 and pr miniature capacitors also incorporate 
C-25A and can | upplhied 1 silicor nd seal for maximum 
tab and exp. sed foul lesigns SNOocK Tesi im and can be supplied 


° . } 7 j a « : 
Excellent electrical characteristics ar uN her tab or toi Gesigns in ratings 
assured by the us f Permafil li from .001 1.0 muf in voltages of 


die lectris ‘ap cital aries ly ] Abit) 100) and Hvo00 volts d- 
perce nt 


from 0 C€ 


your requirements demand the 
iighest performance standards for 
I niature capacitors, check with 
Exceptional shock resistance provided vour neat G-E Apparatus Sales 

by exclusive € 
%, capacitance This seal meet 


ance tests 


rE sili ena Seals for x lelivery information 
7t 
97 .* 


~ 


55 C-—less than 7% loss : 
‘ 
potential apy 


Muf ratings 


miniature capacitors range fror O01 
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Forgings for the aircraft industry today demand the utmost in engineering 
and production techniques and in scientific laboratory control. This massive 
complicated landing gear component, weighing over 400 pounds, is typical of 
Wyman-Gordon's forging contribution to the ever-growing progress in aircraft 
design. Incrankshafts for the automotive industry and in all types of aircraft for- 
gings, steel and light alloy, Wyman-Gordon has pioneered in the development 
of forging "know-how''—there is no substitute for Wyman-Gordon experience. 


Standard of the Tudustry for TWMore “Jhan — er 


WYMAN- ere) upye) 


POISINGS OF NE UUIIn \WENG SII ogesst 
WORCESTER, MASSACHUSETTS 
| HARVEY, JEEL eb: DETROIT, MICHIGAN 





eh, 


PHREE-IN-ONE REFUELING—Above a Bocing KB-29M Supertort: " rotuc two Republic F-S4s and a Lockheed F-SO simultancously by 
Flight Refueling, Inc.’s probe-and-drouge system using three hoses i le treamlined pod at cach wingtip of the Supertort, while a third 
trails beneath its tail. The F-S0, using latter hose, has probes in ca " hi S45 ‘ rhe 1 port wit Similar test in England (photo below 


right) shows two nose-probe Gloster Meteor 8s using wingtip hoses cor ' center hose 


Military Jets << 
In Action 3 
Here and Abroad _ 


STRAIGHT UP—McDonnell F211-2P Banshee photo 
plane (below) of Squadron VC-62, Jacksonville, Fla 
pictured climbing straight up. The picture was taken 
from another F2H-2P. Note the camera windows on 
side of the photo plane's clongated nose. The F211-2P 
is operating from carriers in’ Korea, usually with an 


umed F2H acting as escort 


BRITISH JET BOMIBER ALOFT —Second prototype Short S.A. 46 seen on a test fight. Used 
tor high-altitude research, the S.A. 4 has four Rolls-Royce Avons mounted in double-deck pods 





The Avitruc is designed to haul 
troops and cargo—all sorts, shapes 
dimensions, density; mobile, immo 
bile or motorized—in and out of 
small, unprepared fields. Capacity to 
land in, and take-off from forward 
combat areas makes it indispen 
sable for aerial evacuation 

Troops and materiel are delivered 
to combat arenas by landing— 
casualties are immediately removed 
from battle areas 

Chase ASSAULT Transports per 
form these vital functions offering 
AIR-VAC from anywhere 


GUE AIRCRAFT CO., Aa 


WEST TRENTON. NEW JERSEY 
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NEWS DIGEST 





ha ; 
NEW F-86H SABRE, flown for the first 
time at Edwards AFB, Calif., last Monday 
by test pilot Joe Lynch, is powered by Gen- 
eral Electric’s new J73 engine rated at more 
than 9,000 Ib. thrust dry. The F-S6H_ is 
larger and heavier than current Sabres and 
is designed to operate as a fighter-bomber 


Explosion Destroys 
Bell’s X-2 Rocket 

Bell Aircraft Corp.’ Z 
research rocket plane exploded last 
week, almost duplicating a blast that 
destroved the X-ID two vea ago 
Chief test pilot Jean | Skip Ziegler 
ind Frank Wolko, flight test engineer 
parachuted from the bomb-bay of a 
B-50 mother plane carrying the X 
ind beth were missing 

Phe explosion demolished the 1,000 
mph. experimental aircraft during test 
of pressure and rocket fuel 
prior to launching from the B-50. It 
occurred at 30,000 ft Lake On 
tario, and blasted the from 
the four-engine bomber 

The X-2 plunged into the lake 15 
Rochester, N. Y., but the 
damaged mother plane limped back t 
1 safe landing at its home base, Niagara 
Falls, N. Y 

Bell’s X-1D « xploded ind caught fire 
Aug. 23, 195], after it was jettisoned 
Pm cS) over Edi ; 


top sci ret x 2 


tems, 


ove’ 


X-2 


loo i 


mu. from 


Domestic 


First production models 


Whitney Aircraft 157 turbo. 
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F-S6H is 
larger than previous models. North 
Aviation states that the new 


650 mph 


as well as a day fighter. The F-S6H features movable horizontal stabilizer on 


a clam-shell type cockpit canopy, sturdier Ameri 


landing gear than earlier combat-proven can plane is 


F’-S86s and improved suspension and releas im the class, has a combat radius 
tanks { more than 600 mi. and a 
ceding 45 Quantity production is 


cheduled for NAA's Columbus, Ohio, plant 


systems for carrying droppable ceiling 
rockets 


50-cal 


wing SCT VICE 


Fixed armament con CN OOO ff 


machine gun All 


bombs and 


sists of SIX 


New jet trainer 
il ¢ vid 

ngl I] } ' \ 

| h M 


liic Mod 


Financial 


lrans-Pacific Airlines «1 
1] fit im se 
i net f 


House of Representatives 


' 
oted dow! tempt t 


Hlying ‘Tiger 
ion fe 


) } dend 
1\ ] AY n mn t ] I TOC 
1954 budget. B 


l inh 
( . 


Fairchild engine and Airplane Corp., 


| { Nid rep rt carmin for 


Air India C-4 


1) 








wooden plug 
is out at TWA 


Polyken Tape found to seal 
engine openings better, 


faster and cheaper... 


TWA needed an effective but low-cost way to seal the 
openings of aircraft engines during overhaul. Unless 
they were sealed, all the exhaust and carburetor ports 


and air scoops were Open invitations to damage by dirt 


and foreign matter 


Wooden plugs didn’t do the job satisfactorily. They 
didn't always make a complete seal. Besides that, 


plugs wer Expensive hard to maintain, sometumes dith 


cult to fit and bulky co store 


Now TWA uses Polyhen Pape No. 113 to seal all these 


Engines for TWA Transports are over 

hauled and maintained at the TWA Overhaul Base 

ot Foirfax Field, Kansas City, Kansas. Here Polyken Tape 

No. 113 quickly and efficiently seals all engine openings—exhoust 
ports, corburetor ports and air scoops 


eagine Openings. In just a fraction of the time it took 
to fit the plugs, the ports are sealed with this easily 
handled Polyken Tape. The seal is complete. It is neater 
and it holds 

Polyken Tape No. 113 ts an inexpensive, cloth-backed, 
pressure sensitive tape. It has excellent adhesion, with- 


stands puncture and pulls off cleanly and easily 


This is just another example of the way industry is 


finding new money-saving uses for Polyken Tape 
the coupon for samples and complete information 


TAILORED TO YOUR JOB 


bs 
INDUSTRIAL TAPES 


Department of Baver & Black 
Division of The Kendall Company 


Polyken, Dept. AWE, 222 West Adams Street 
Chicago 6, Illinois 

For physical properties, sar 
cron on No. 114 and other f 


me your FREE BOOKLET 


} 
) 


Nome 
Company 


Street Address 











WHO'S WHERE 





In the Front Office 


C. C. Pearson, who resigned last m« 
pre ident-operations of Glenn L. Mar 
tin Co., Baltimore, has jomed Beech Aircraft 


pr dent-mannufa 


ntha 


uring 

C. H. Home, former CAA administr 

s new ai navigation consultant for Ben 
Radio D on, Bendix Aviation Cory 
himore 

Lt. Gen. Elwood R. Quesada (AP Ret 
ias been elected a director of Lockheed Ai 
raft Cx rp Burbank 

Lewis C. Burwell, Jr., has been elected 
ice president and assistant to the president 
of Flying ‘Viger Line. John P. Goldsmith 
ha been appointed lying liger upenn 
tendent of ope ration r¢ pla ing John I 


Long, who has resigned to return to duty a 


an overseas flight captain 
J. H. Overholser has resigned as executi 
ice president of Hydro-Aire, In Burbank 
Louis H. Schuette, vice president in 
harg« of the Hydrauh 
trand Machine ‘Tool Ce 
has been elected a directo 
S. Floyd Stewart 
president ot Jack & Te 


land 


Changes 


William Elliott, president Philadelphia 
Life Insurance Co.; A. King Aitkin, Aitkin 
Keynett Co., Philadelphia, and Harry 1. 


Lauer, vice president Pennsylvania Co. for 


Banking and ‘Trusts, have been elected di 
tors of Aero Service Corp., Philadelphia 
Hoyt Ammidon, trustee the Vincent 

Astor Foundation; Robert F. Blum, 

president-secretarvy, Abraham & Straus, and 

Samuel C. Park, Jr.. J. HT. Whitney & ¢ 

re new directors of New York Airway 
Don. R. Wilson has been prov 

assistant to Continental An 

president-maintenan engineer 

erations; Wayne Lydon is new 

maintenance and engineering 
Norman C. Taylor has been named a: 

istant chief engineer, Piasecki Helicopter 

Corp., Morton, Pa 
H. C. Yaeger has been appointed produ 

tion manager of Jacobs Aircraft E-ngine Ce 

Pottstown, Pa 
Alexander Yorinks 

engineering director of Trans-American Pre 

ision Gear Corp., Flushing, N. ¥ 

Joseph E. Mulheim is new chief engineer 
of Jack & Heintz, Inc., Cleveland 

Marion FE. Jordan, Jr., is new treasurer 
of Curtiss-Wright Corp., W ood-Ridge, N. J 


has been appointed 


Honors and Elections 


Fred M. Glass, aviation director of th 
Port of New York Authority, has been 
elected president of the Wings Club, In 
New York. New vice presidents: Frederick 
F. Robinson, president National Aviation 
Corp.; Luis de Florez, president De Florez 
Engineering Co., and Samuel S. Walker, 
Joseph Walker & Sons 
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INDUSTRY OBSERVER 


© NicDon 


) insta 


» NACA is experimenting with a trailing edge boundary laver control 
system to improve performance characteristics of the Chase C-123 trans 
port. Chase also is considering a shift to turboprop powerplants 


> \ 


> Watch for a trend toward locating engines under the fuselage well to 
the rear and shifting horizontal tail surfaces below the aircraft centerline 
in supersonic aircraft and missiles. Both trends are aimed at reducing the 
effect of lateral oscillations known as “snaking” at extremely high speeds 


PF Watch f 


© Propellers for the turboprop version of the B-47 are scheduled for earls 
ground testing at Wright-Patterson AFB. Props are newly developed 
four-blade 15-ft.-diameter units, expected to be teamed with 9,000-hp 


class turboprop engines 


] 
’ 


on 
the USAF | 


© Fairey Aviation Co. Ltd. has successfully demonstrated a rocket powered 
model of a highspeed delta-wing fighter with vertical takeoff characteristics 
at the Australian rocket range at Woomera 


> Italy will get an undisclosed number of Fairchild C-119 Flving Boxcars 
under the MDAP program. Belgium already has received C-119s from 
MIDAP 


PS) 


> Glass-reinforced plastic airframe structures are under study at Douglas 
Aircraft. Company is reported adapting the material in an experimental 
project involving the DC-4 wing from the outer nacelle to the wingtip 


an 














Washington Roundup 


' 
PISILIGI 
; i 


Budget Surprise gp 
mh hare 
ii ] ‘ fagor ‘| t init I I ! l est sutsia Wiatior 
turbine development project 
furnish $40 million work of 


ii to Cong last ( ho I t and development faciliti 


© Size of the cut. More than $5 billion 
e Where cuts were deepest. Most of thi luction Missile Row 
quic d out of the Air Force and Naval air power 
P What Is Happening?—lew Pentagon insider xt ou 
clear idea of what is behind the Eisenhower milita publicly over who will do 
budget cuts or why air power was nominated for the axe ready has produced some sizzling sessions of the Joint 
of Staff, with the Army attempting to edge into 
} 


iOng 


Watch for th | t int ict quabbl to fla Ip 


what with guided missil It 


Army got a slight increase in funds, mostly for accelerated Chief 
unmunition production—aftermath of the Korean ammu the strategic bombing mission by claiming that 
nition shortage scandal range guided missiles are simply an extension of artillery 
> Washington Guessing—Best guess at this time is that nd should be controlled by the Army. USAF and Army 
the action is simply a strong politically inspued move to also are scrapping over who should have responsibility 
make an economy showing for the Republican Adminis- of anti-aircraft missiles. British recently settled a similar 
tration. Some Republican senators are screaming for even row by giving the Roval Air Force control over all guided 
larger defense cuts missiles 
Best guess as to why air power took the rap: It is the 
largest single bloc of money in the defense budget and Wanted: A Sponsor 
therefore the easiest in which to make a quick, large cut 
Administration also is counting on large obligated but Proposed dissolution of the Munitions Board creat 
mnie pended carrvover funds from previous year - ippro inew problem for the aviation industry. It will eliminate 
priations to keep urcraft production going for the next tine PONSOT for the joint Air Force-Navy-civil program 
18-24 months. The plan is to give the individual service on aircraft design criteria and for the aeronautical stand 


i money and manpower ceiling and let them wrestle with rdization program administered by the Aeronautical 


the details of how thev use them. USAF now will get Standard Group 
$11.6 billion, with a manpower ceiling reported at Pentagon and industr ource familar with 
915,000—about 60,000 below the present Air Force level projects feel that both programs are essential and worth 
lhere has been bitter debate in the Air Council over more than they cost as assurance of better aircraft pro 
how to make the nece iry cut Retiring Chief of Staff duced chi per But, just what organization will take over 
vhen Munitions Board and Defense Supply Management 


Hovt Vandenberg has warned against impairing the basi 

ecurity of the United States by cutting Strategic At Agency go out of existence according to plan, i til] 
Command and Au Defense Command. Some top USAI quite vagu 
bra we willing to scrap ‘Tactical Air Command rOSTAM uild be carried out by some association 
carner outhts and cut MATS to the bone to SAC if representatives of the Air Force, Navy and CAA, with 
AI] " oordinating Defense De part nt sponsor hip, but 


1 
thes¢ 


troop 


ind 
> 'Talbott's Position—Air lorce Secretary Harold i considerable price in efficiency, industry spokesmen 
hott has made no public statement on the air power cu he main need for a Defense Department sponsor 
but aoas hkelv that he will go alone with Republica » supervise and hnaace the issue and revision of joint 
party policr on them and risk no official wrath st i imndustr Probably the best known 
descended on Sen. Stuart Svmineton when he lesign criteria bulletin ANC-5. streneth of m 
tarv and bitterh opposed 1 similar Democrat NON raft element 
move Others are ANC-17, dealing with airci 
> Kves Key Man—The defense budget hassle has left no ANE lealing with mdwich” aircraft 
loubt in the Pentagon about who is running the Wilson [hese bulletins, prepared with industry help and ad 
how It is Roger Kve Wilson's undersecretarv and ! have frequent imendments to keep them up t 
one-time General Motors ¢ orp. associate la And revised editions are issued everv two 

They have performed a function of 

to the aircraft industry oul 


Atomic Slowdown ne rg 


n won't wa word ofhy tall Dut ( nufacture it thre higher ircrafrt 

that thr development of atom ve I nino uniformity of criteria from whi 
low to a huff Lhe Convan eral hy HW ensabl Similarly importan 

ct which called for building t nued work on standardization is being emph 
ind a flving test bed to car it al will f ‘ wiation industrv is to ] p ab 


1 study project hanges and developments in materials, and is to mak 


Bocing-Pratt & Whitney Aircraft pro ve further economies in manufacture through standardiza 

the feasibility of an atomic-powered tion, the continuitv of the design teria, and the stand 
| in the study stag probabh von | « te 

ent Defense Department regin our are | 0 the Defense Department to com 
ources scoff at the idea advanced me top ilternative to maintain tl 

I] nuity befor unitions Board goes down ft th 


iwilian that atomi urcratt earch wal OI 
if the government withdraws financial support. —Washington Staff 


1 ] 
be maintained Industi 
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USAF F-86s get set for a sweep into MiG Alley where they have been encountering captured Sabres flown by Communist pilots. 


Exclusive Frontline Report 


Reds Fly Captured Sabres in Combat 


U.S. Fliers Report Attacks; Communists Now 
Hold Secrets of F-86 and Its Radar Gunsight 
By William J. Coughlin t fighting techiiqu 


ted extent how or 





Seoul, Korea—Communist pilots have been flying captured F-S6s in combat list waking use of their ain 
against American Sabre jets in MiG Alley. This means Air Force's first-line 
fighter, with its radar gunsight, is compromised. information together 
Use of American Sabres in combat by the Reds has been rare, but on , M - onstruction and 
several occasions U. S. fighter pilots have reported firing attacks by a Com- “)°P os Soies” ry heey ny - 
munist-flown F-86, usually in company with Russian-built MiGs ' Po AC hich “aay ak a 


Qn one occasion the Sabre was re One expert « t ha neri lesigners can obtain 
port d as fiving wing on one of three even th the ade ( fi 1 i prett ear picture of th ybeane 
MiGs in a four-ship flight. In another it will take th rto mainstay of the opposition 
ittack, the Sabre was leading a MiG. discover ¢ ! yeratior P 'Transonic MiG—Russia is expected to 
on an element of two. Other pomfting ! ‘ i n rodu i number of supersonic aircraft 

It is believed the Reds have mor their Germar ntih u withie he next 10 vears which may be 
than one F-S6 in flying condition and doubtedly ha een at na par with | veight U.S. F-100 
that Communist-lown Sabres encoun 1 device examination of th rh ls and F-10 
tered by Amencan pilots in MiG Alley = may _ provi i modified transonic MiG 
have not always been the same plane would bring rapid é S. air expert vy will mak 
© Red Advantage—The incidents, which a similar gunsig » tl k of the Sovict air force dur 
recall occasional use of captured Allied © MiG Lessons f ft ig that period Therefore, mforma 
aircraft by the enemy in World War North Amer t r tw th ; sidered of high 
II, emphasize again an advantage which I t t n 
the Reds hold in the Korean air wai 
eMiG Allev fighting is entirely ov 
Communist territory 
© Red planes and pilots fall into fi \ 
hands when shot down ian-built >| © lop speed (level flight) 
¢ American planes and pilots drop int | f t to the b-S¢ 
enemy territory ' 

Thu 1 number of Sabre jets hay } t 

ished in the area near the Yalu Rive t @ Dive 
It is not surprising that the Reds have fieht \I 
patched some of them up to fly again \I 
> Capture Gunsight—Presumably, Com t @ Rate of climb 
munists also have the secret radar gun v t t MhiG 

ight which h helped give U.S. pilot ] 

) territic cdge in the Korean fighting 

How fast they will benefit from th f hig e ( ciling 
i matter tor debate ct t { 


; 
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AVIATION WEEK'S BILL COUGHLIN (left) interviews Lt 


Al 


Warren Morgan of the 


4th Vighter-Interceptor Wing at an F-86 base near Seoul, during a recent trip to the 
combat zone where he gathered material first-hand on USAF operations in that theatre 


ibove 50,000 ft., Sabres have 
$5 000 


Until a 


formation 
trouble at 
® Turns. year ago, I-56 held 
helt below 30.000 ft... MiGs 
had edge that altitude At that 
in improved MiG demonstrated 
i] altitude 


returned ad 


idvantage 
ibove 
tiynve 
t could outturn Sabres at 
\ design improvement hia 
vantage to the Sabre 
Recently there 
the NhiG suffers from a= reversal of 
ontrol inp a highspeed - stall 
uses the Russian fighter to snap out 
Several U.S. pilots report 
pun in from high altitud 


have been imdication 


whi hh 


nto a pin 
NhG 
due to apparent inability to recover in 
this situation 

@ Rate of roll. | definite 
idvantage at all altitudes and all speed 
@ Acceleration. NiG holds substantial 
edge at all altitude ind 
@ Deceleration. Aithough NMuG has an 
initial deceleration advantage, F’-S6 ha 
overall edge ipparentls due to fact that 
Sabre peed brake lower than 
\hiG brakes but ctive in 
operation 

@ Structural load limits 
co, b-S6 held decided ad 
wise the Reds did not 
load factors on MiGs that U 
did on Sabre Reds evened 
omewhat a vear as 
ult of boosted control 


have 
S6 now ha 


speed 


ope 1 


ire more eff 


Until a vear 
intage, be 
impose high 
S. pilot 
this ad 
vantage 70, appare ntly 


! i re 


MiG Alley Combat 


Hlow do the Communists fight with 
the MiG? No correspondent can go 
vith the men who take the Sabres into 
MiG Alley. But when the pilots return 
to the fighter bases, they talk of their 
opponents, illustrating with the charac 
teristic hand gestures 

“When we jumped the flight, onc 


clement fanned high and the other 
vent low. We went after the low MiGs 
got close enough to clob 
other clement came back 


lock and had to 


but before we 
ber them, the 
it us from 6 0% 
break off 

That is a favorite defensive 
Red { ittack, one 
high and awav from the 
while the other el 
zoom in the 
high el 
but sometimes climbs 


\ two hip el 


MmaAncuver 
M I ment 
losing 


nder 
7oom 
Sabre ment go 
ite di 
ment doc not 


nto a shallow 
rection. ‘The 
ilw 1\ re-cngage 
way from the fight 

ment of MiGs often will use the in 
plit mancuver when attacked 
> Superior Climb—A climbing turn, tak 
of-climb, 
MANCUVET 
MiG pilot 


from an 


Oppo 


ing advantage of superior rate 
the most common defensive 
of the individual MiG. ‘The 
has learned never to dive away 
ttacking Sabre 
tT 1 dive 
Phe wer Criss-CTOSSING ibove us, 
before 
were pacing them off to on 


} ] ] 
which holds the edge 


vaiting for an coming 


down Wi 


he le A 


opening 
ide and going in the same di 
rechhon, waiting for them to jump us . 
> Altitude Advantage—The Reds, 
of the altitude limitation of the I-86 
onsistently intage 


IWar4¢ 


ceiling idly 
Sabres 
k out of range 
umstances, the Sabre 
pilots have but to k p their 
peed high, maneuver to keep the Reds 
an edge in the initial 


fight to begin 


use thei 
to dive down on the 


ittack and then climb bac 


mia quick 


Under these cir 


no ¢ hoice 


trom obtaining 
ittack and wait for the 
> Rear Attack—lavorite MiG attack i 
1 boxing with a flight high 
ind on each side of a flight of Sabres 
When the F-86s break to 
flight diving to the attack, the other 
\hiG flight jumps the Sabres from the 
rear. 


MAnNCuUuVe! 


mect one 


Communist pilot 


from 
ittack (on 


While 
it shy away 
prefer a stern 
manuever often 
dive with all MiGs in 
fight firing from a 5 o’cl 
position. 4 variation of th 
behind a flight of Sabr 
comimg im a light zoom 
Another Red maneuver 
ive and defensis When 
of Sabres forces two MiG 
the MiG leader will go high 
turn and his wingman | 
Sabre follow the low MiG, tl 
Red pilot is 1 positi 
the Sabre element 
I’-86s break 
Communist pilo 
from the fight 
Reds use both the 
formation empl 
RAID “fluid six” fon 
clement is ba 
> Electronic Edge—Sabre p 
MiGs take off from 


1 head-o 


used is a 


oon in 
from a 


into the high 


MiG, 


t usuall 


Wh sce 


Antung compl x, form up n 
Yalu and come south across t 
North 


churian boundary into 
Reds have idvantage ra) 
Ground Controlled Int 
tion, which can vector th 
iwav from Sabres as de 
ition of the 


{ S linn 


ombat zon 


An ncan 


All 

ing = fighter-bomber 

outh. But Air lorce 
ere following Ameri 
| MiG 
unprotected points te 
bombers. U.S 

began patrolling 
four, breaking int 


ent direction 


radar, vectoring 


rien 


radar ind tf up 
fighter screen. Dhsadi 
Sabre were almost alwa 
bered when meeting MiG 

I heard Charlie call that his flight 
had jumped MiGs at 40.000 at 
Sinuiyu. Twas at 40,000 at S 
I'm damned if I could see them 
> Tougher Than World War Il 
Fighter pilots agree that tl 
tion of high speed and | 
make visibility a ver 
in MiG Alley and mak 
tougher than anv in World W 
one pilot put it: “If t 
tarts 


vou usually can’t 


one 


1 u, and 


vou re 
when it you just don 
bee 1LS« 


MiGs 


offensive 


usually dive into 

trail formation 
deplovment for defense sin 

they are Sabri 

of flights may be from four up te 
depending upon the total Red air 
for the day. As 200 MiG 


committed at one tim 


ibove the 


many a 
been 
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tions of 75 ships have been seen at alti 
tudes above 40,000.) When a 
cffort is mounted, three groups of up 
to 30 MiGs each may come south in 
trail, stacked down from the lead group 
with about 1,000 ft 
cally and 3,000 horizontalls 
seldom stack flights up. 
Red pilots generally fly tighter « 
bat elements than Sabre pilots 
P Straggle Maneuver—Descriptions of 
Communist formations varv from “ver 


large 


separation verti 


The Reds 


om 


good” to what one observer described 


is a “casual aerial gathering.’ 

“We jumped a big formation from 
what we thought was the rear but were 
clobbered by about 15 MiGs 
behind us.” 
ittack on one of 
formations which straggles 
out on the o much that it is diff 
cult to disc just where one flight 
cnds and the next begins. When one of 
the large formations is in a 
turn, it is unusually difficult to attack 
Some of the MiGs go high on the turn, 
others some take the 
middl MiG pilot l 
prot t of him 
Whil ) 1 4] ' 


mnned ! 
ol 


nearly 
straggling alone 

This is a hazard of 
these loose 
end 
wer 


indefinite 


wirl low, whil 
Thus, an 
ted bv other 


not p 


One 


} 
Horeca 


isan en vem 
Knowledg 


gained nN 


WICuUNeT 
NG 


mbat hia 


ind it 


{ onside I ib] 
found thei 
with impro 


ib] fact 


UAC Reports Top 
Officers’ Salaries 


Fast Hartt 
I. Manst 


Air India Grounds Vikings 
Vict vl 
Bombav—V ich 
rating in India 
WOT 
finn 


hye lie ‘ 
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Defense Fight 
° Congress opposes new 


plane procurement cuts. 


© Budget slashes will delay 
buildup of USAF wings. 


The Pr 
billion f 
craft pri 
touched off 
PTCSS ind beg 
be threshed « 
Cut would 
wing » there 
mid-1954, instead 
130, tow ird thre ii t 
> Crippling Blow—! 
in the House Ay 
tcc, which 1 
prompth ifter th 
defense budget 
Rep. Ge 
ocrat on th 
miuttes 
plane p 
{ S. defen 
tig - a 
mone Nl 


mum en 


' 


> Impact on Industry 


' 


e Sharp letup im contractin 


e Stretchout of production 


; 


. Re scar h ind 
| 


| 


e Machine tool buildup. | 


nmends $500 millon to 
ndustrial reserve of 


id facilities, the 
4a recomim nded inh 


sarc 
th« 


1 budect 


machine 


mount 


lru 


@ New aircraft carrier. Although ship 


fund 
ct Navy is 
rd Forrestal-cla 


into the 


SY 


cnhower | 


Defense Sect 


boallye 


S13 } 


m; Navi 


giving 


' 
Dude 


were cut deeply in the 


top 


t 
4 


mn 


lash for USAP, 


Navy 


51.5-bilhon 


mchud 
of the 


vite Over air} 

ht down party 
upporting the 

d Demo t p 


Aviation Executives 
Review Airport Aid 
t aid | , 


| f 


from 


the 


ill 


mone’ 


Kor itl 





“VERTICAL RISER” model is being tested by NACA as part of its research program on convertiplane hovering stability 


“at an 


problems 


Transonic Data Demands Swamp NACA 


By Robert Hotz 
Dema d of thre 


Langley Field, Va. 
transomic research 


urcraftt industry tor 
data to design military plane 
limited high 
peed research facilities m thi 
according to officials of the National Ad 
visory Committee for Acronauty 
In outlining highspeed research prog 
ress at the industry m 
pection of the Langle 
Laboratory NACA) official ud mil 
requirements for aircraft 
ike ive so close to the 


icronautical research that ther 


and Wil 
ih have \ unped thi 
country 


biennial militan 
Scronautical 


frontier 


longer 1 mv tine lag between a 

hon of research data and its apph 

tion to specihe aircraft design 

> Unpredictable Mixture—NACA 

ported the bulk of problems facing 
designers today hes m the transoni 


range where an unpredictable mixture 


| 
ibsom ma 


upersont infle 
thematical analvsis impo 
omplete dependen 
el and flight test dat 
Anecraft) = designer itta 
woblems must operate 
er befor required NA 


ise even Variations im super 


THOT 
onic designs can mean a speed diffe 
everal hundred miles an hour 
Phe problem is complicated further be 


iuse it hasn't vet been determined to 


ence oft 


vhat extent d tiled informat n about 


16 








‘ Ye 
Crash Fires 
National Advisory ¢ 
Acronauti report prog 
velopment ot quipment 
tivel ll prevent 
engines during au 
landing accident 
NAC \ ypcrimenta 
vhich did not ittempt te 
weight and bulk prob 
in military and come 
onsisted of thi 
@ Electrical wipe-off 
cuts out the electrical tem 


crash impact 


clement 


switch 


moment of 
e Carbon dioxide discharge 
cngine induction tem 

© Water-spray system thiat 


onto hot 


ind itt | ( mponent 

landing ' jet en 

pod ind hot friction spark 
| 


renerated as metal aircraft part kid 


iong concrete 








ie nghspeca cle wh 

fill pphed to other 

> Insatiable Demand—N ACA 1x 
Langley the miy three 


known 


t 


vindtunnel 


vit thy 


committee report 
ind staff were a 
tunnels at full capa 
to uppl 
indust 


Hla 


unable 
ircraft 
insatiable 
rimental data 
yf 


ient transonn 

NACA detailed 
Skvrocket (D-558-1] 
to test these specific d 
e | eading edge wing slats. | 

: been used to 

in 

exploring 

and supersonic sp 

© Leading edge wing extensions. \\ 
devices idd to 


Vhe iT influc 1 


probl m 


extended, these 
hord of the 
I ighspeed stability 
determined from Skyrocket flight d 


These wer 


wihg 


e Wing fences. 


AVIATION WEEK, May 18, 1953 





| il 
@ (sas dynamics laboratory 


flow-t 


thi 
Mach 3 
of only several minutes ar 
the blow-down tvpe of 

can be used oper 
This 1 

short tests than providing continuous 
air flow Thi 


heating at 


in initial exploration, t 
requ 
high px 
iting trom a store 
supply 


ore ccononil 


phenomena of acrody 
nami upersoni eds also 


tudyv in this 


are being placed under 
facility 

© Kight-foot transonic pressure tunnel. 
This is the third NACA transonic tun 
nel to get into only 
one that permits peed, 
pressure and during test 
runs 


Details of 
“ ice 


action and is the 
ination of 


tcempcratur 


NACA’s research on a 
iniecty of tr 
tability and 
be discussed b 
editor David 
ubsequent irticl 

Some other onautical 
which NACA current] 
Langles 
@ Convertiplanes 
tabilit md 


involved in prov 


msonl ind uper 
will 
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Anderton 


SOTII 


control] proble Mm 


gineering 


ommittes 
ploring ontrol prob 
table flight d 
wovering and transition 

honzontal flight. It 
h od 


iding 


from ve! 


CTHOUS TCSCadl 
nd flap 
traight | 


emain in th 


mod | 


a rable 
urcraft of the 
‘ iriable 


pan and four electri 


dail 


urvature Wi ! 
that p 


control is obtaine 


| motor 
propeller Roll 
varving the pitch of the two outb 
lip tream 


propellers to increase the 
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@ I lydroskis 


@ itching 


NEW TOP BRASS 


Recent military ippomtiment made Gen 
Nathan I photo, left) Ai 
Force Chief of Staff succeeding Gen. Hovt 
S. Vandenberg Adm. Arthur W. Rad 
ford right) was named by President 
hkisenhower te Bradley 


Staff 


I wining (above 
while 
photo 
uneceed Gen. Onnar 
3 chairman of the Joint Chiet f 
I wining is seen being congratulated on 
promotion by Air For 

I lalbott (right) while Lt 

DD. White, named to take I 

Vice Chiet of Staff 

Vandenberg is retiring June 30 I he 

Air Force cheduled 
retirement in October, but will be recalled 
to active duty to remainder of the 
two-vear term of Chief of Staff. Adm. Rad 


ford is 53 and figured in the B-36 inquiry. A 


past as 
chief is 56 and i 


serve the f 


previously was Comman 


Fleet 


quahfed pilot he 
der-in-Chief, Pacif 








Making 
Hou { 


went further 


ome curt on it own, 
\ppropriation Commiuttec 
than the r 
of the Eisenhower 


and slashed 


mmenda 
Admunistra 
more than $60.2 
million from Civil Aeronautics Ad 
ministration’s fiscal 1954 budget 

The Truman Administration re 
ommended $200.2 million for CAA 
Administration, $140.9 mil 
House Committec 


tion 
tion 


the new 
lion width 
$139.9 million 
\ppros il of the 
recommendation 
budget to the lowest 
CAA’s cur 
In fiscal 
in fiscal 
$212 mil 


\ppropnation 
Committee would 
reduce CAA 
recent year 
$149 million 
$165 milhon 
and 


level im 
rent budget 1 
1952, it wa 
1951, $213 million 
lion im fiscal 1950 
Under budget 
Kisenhower or the 


proposed by the 
commuttec, CAA 
personnel would have to be reduced 
by close to 400) 


Lhe committee allowed $105 mil 





Committee Cuts CAA Budget 


lion for administration and general 
operations—the amount 
this year and last vear for 
ind expenst Lhe ‘Truman budget 


$110 


carmarked 
ilaric 
recommended im mmcrease to 
million 

Administration recom 
Appropriation 
million 
killed 
tablish 
facilitie 


lr navigation 


hollowing 
mendation the 
Committee 
for new 


climinated $30 
urport construction 
513 million proposed for « 
ment of new aw navigation 
ind reduced funds for 
development from $4 million to $1.5 
Lhe Lous group followed 
Administration recommen 
dation, cutting out $1.6 millon for 
an additional Washington airport 

‘The trimmed Civil 
Acronautics Board's budget for fiscal 
1954 to $3,750,000, slightly less than 
the $3.8 million CAB has this veat 
budget proposed 
Administration 
8 million 


millon 
another 


committee 


Ihe lruman 
$3,950,000; the 


recommended $3 


new 


‘ 








Cochran Sets Sights 
On 700-Mph. Record 


Jacqueline Cochran plans an attempt 
if i ties world ct il ratt peed 
record flying m = Orenda-powered 
Canadair-built F-S6K Sabre at Edward 
APB, Calif vithin the next w 

Mi Cochran recently be 
member of the flight test advisor tatt 
of Canadair, Ltd of General 
Dv rncarnnne Corp. Her husband, llovd 
Odlum, last wee § retinmg as chau 
msolidated Vul 

Atlas Corp 
OO O00 hare 


| Dwnami 


ubsiciart 


nian of th 
tec Aircraft Or 


SAI 


FRENCH UNVEIL NEW 


Matra M.04 


missile that has exceeded 1,100-mph speed 


hirst photo of new French 
during tests at a North African test range 
(Aviation Week Apr. 20, p. 18). 
proximately 14 ft. long and weighs 920 Ib. 


It is ap 


18 


Sabres at Muroc Dry Lake Air Field 
Earlier plans for the flight were d 
layed by Reports indi 
cate it was not scrnou 
Reports Edwards AFB say the 
course planned is a closed circle, which 
will involve 3G turns, indicating Mi 
Cochran will not be it thi 
time th traightaway rid peed 
ct by USAF Maj. J. Slade Nash 
last November. He flew a North Ameri 
in F-S6D 695.5 mph. at Salton Sea 
Mi Cochran holds th 
omen’ peed record for propellor 
n planes of 464.374 mph flown 
North American F-51 Mustang ; 
if., in April 
t peed reco 
1¢@ Aunol of 1 
land \ ilip 
| 


1 recent illne 


from 


challenging 


I vd 


national 


MISSILE 


M.04 currently is air-launched, but plans are 
underway to have it fired from the ground, 
\ single SEPR rocket which produces 2,750 
Ib. thrust is 


missile 


emploved to power the 


Bell Aircraft Officer 
Buys 4.500 Shares 


of Bell 


re pul 


Forty-five hundred shar 
raft Corp. ¢ 
hased by Ray P 
director, through a 
ment, Securities & 
ion reports in a 
ecurity tran and holding 
At month Whitman 
500 common shares of Be 
Walter 
old 100 common 
him 1,836 share 
Other aviation stock 


Ml ire h 


ymimon stock we 
Whitman, officer 
tock option igTce 
Iixchang 


ummary of 


Commi 

Marcl 

ction 
end 


the same month 


rector 


Air Associates, Ine 
etor bought Th 
naking a total l ding 
Airticets, Ine reorge 
share oft coms 
of 407 share 
American Airlines WwW 
Meer old 100 cor 
tal holding of 4 ! 
\ro Equipment Corp 
ect old 800 comr 


total holding of 0 share 


wT 


Aseco Manufacturing Corp 


and)» = director 


) share 
Kellanca Aircraft Corp 
pp . . porat 


Capital Airlines 
' 

lire. 

hare t } 


Cessna Aircraft Co 


Chicage & Southern Air Lines 


Cotenial Air Lines 


Consolidated Vultee Nireraft 


Continental Air Lines 


Fairchild binging Airplane (orp 


Fiving Viger Line 


Lockheed Aircraft Corp 


(:lenn I Martin Co 


1 t 


National Aviation Corp 


Northwest) Airlines 


} 


senboard 


& Western Airlines 
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skills of Convair engineering 
land-based, supersonic wo 
fighter. Adaptations of the delta to bomber and trar 


that Convair engineering achieves the maximum 


AMERICA’S NEWEST WINGS FOR ATOMIC DEFENSE 
“DELTA WINGS,"’ BORN AND BUILT BY CONVAIR'S 


Engineering to the Nth power 


LAND-BASED INTERCEPTOR 
t his expermental 


t« 


‘ n comes Convau supe 
WATER-BASED FIGHTER “pg 


spearhead 


Convair's twin-jet “Sea-Dar 
i 


XF2Y-1 xpand 
air defense perime 


at s ind ba 





HERE’S A TRIANGLE WITH MORE THAN THREE POINTS 
Convair was the first to engineer, build and // 


the triangular ition to the problem 
of human flight in the vicinity of the speed of sound 


, the delta configuration h 
interceptor 


ond. ‘Through the ver 
ilready given America it 
first very-high-speed jet 
port desig iow under way. Proof 
of air power ing to the Nth P 


stile 


first 
ind the world 


gain 


' 
ower 


CONVAIR esis: 


AINGERTIELO Thea 


t 





Ve >” 


dl 


SERIES 67 
CONSTANT DELIVERY 


RIES 67V 
VARIABLE DELIVERY 


IMPARTS POSITIVE CONTROL 
AT O MPH OR MACH PLUS! 


sraaropauer 


From dropping and retracting landing gear, operating 
elevators and other controls on military aircraft, to steer- 
ing guided missiles or controlling autogyros, STRATO- 
POWER Pumps offer that “fingertip control” and com- 
plete dependability under all conditions which make 
them an obvious choice. 


STRATOPOWER Pumps are an outstanding expres- 
sion of advanced engineering and precision craftsman- 
ship. Here is power compacted into minimum dimensions 
and least weight . . . constant and variable delivery types 
with modifications to provide both oil-piloted or elec- 
trical control. Either direct engine-driven or electric 
moiorized units in capacities from one-quarter gallon to 
ten gallons per minute at nominal speed of 1500 rpm, 
with continuous working pressures to 3000 psi (maxi- 
mum intermittent operation at 4500 rpm and normal con- 
tinuous operation at 3750 rpm). 


The New York Air Brake Company, to- 
gether with its associated and subsidiary 
companies, combine exceptional engineer- 
ing and production facilities which are avail- 
able for consultation, testing or development. 
Write for the answer to your problems. 


THE NEW YORK AIR BRAKE COMPANY 
230 PARK AVENUE * NEW YORK17°N.Y. 


it 


STRATOPOWER ouDCcO 
Piston Type Dual Vane Type 
Nydraviic Pumps Pumps & Motors 


20 


AIR BRAKE 
SYSTEMS FOR 
AMERICA’S 


HYDRECO RAILROADS HYDRECO KINNEY AURORA 
Gear Type Valves and Liquid Hendling Centrifuge! end 
Pumps & Motors Cylinders & Vacuum Pumps Turbine Pumps 
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ICAO Plans New 
Transport Yardstick 
New national 
ticks for transport aircraft performance 
ire moving toward approva! at a Paris 
International Civil 
tanding (Com 


ind international yard 


meeting of th 
Aviation Organization's 
miuttec 

lhe five-week ses 
of the international committee in 
years, 1S expected to be the last betor« 


on Performance 
ion, fourth meeting 
two 


the new proposed standards are pre 
ented for divisional approval at an 
ICAO Montreal next 
March 
>U. S. Criticism—The sessions are 
being watched closely by American avia 
tion interests because of mounting cnti 
S. of existing perform 
ind their failure to take 
into cientifically all variable 
involved in aircraft takeoff, climb, 
cruise, descent and landing 

his criticism was aired recently by 
the Air Line Pilots Assn. in discu 
of gross weight limitations of such 
airplanes as the Convair 240, Boeing 
Stratocruiser and Martin 4-0-4 

New performance standards are de 
igned to take into 
probability for various types of incidents 
ind to adjust performance requirement 
by mathematical formulae to hold the 
probability of such incidents within de 
Phe probabili 


uirline 


conference im 


cism in the [ 
standard 
account 


ance 


1OnsS 


laws of 


account 


level 


ictual 


sired frequency 
ties are based on record 
of flight experience 

> Parallel Adoption—Ray Maloy, Civil 
Administration Fight ‘Test 
is head of the U.S. del 
includes: Ed Koneczny 
both of Civil Aero 
Regulation Bu 
AA, Fight ‘Test 
Nowlan, United 


working 


Acronautics 
Branch chict 
gation, which 
ind Hugh Freeman 
nautic Board Safety 

reau; John A. Carran, ¢ 
Branch, and I. Stanley 
Air Lines. ‘The sam 

up a parallel set of performance re 
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Capital Boosts Pay 
Of All Its Officers 


Capital Airlines has reported to the 
Civil Aecronauti Board that all top 
Othcers last year were granted salary in 
creases ranging from $500 to $4,000 
some officers imecreased sto kholdings, 
picking up their 1948 options at $5.50 
ibout half the current market 
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CANADIAN SABRE BARES ITS TEETH 


A Canadair-built F-S6E Sabre jet fighter 
makes impressive sight during firing of its 
six .50-cal. machine guns at night on an 
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RON CONSTANTAN Figure A, lead- 
wire to specification AN -8. Available 
in type Il or III class A or B. Thermo- 
couple wire supplied in AWG sizes from 
18 to 30 to Bu Stds RP1080 


COPPER-CONSTANTAN—-Figure B, lead- 
wire used with chromel-elumel indica- 
tors, effects considerable saving in weight 
over chromel-alumel leads of same re- 
sistance. Available in AWG sizes or with 
special stranding to seven ohms per 
200 feet 


CHROMEL-ALUMEL—Figure C, lead-wire 
to specification AN-W-29. Available in 
types I, II or III class A or B. Available 
with stainless steel overbraid. Thermo- 
couple wire available in AWG 
16 to 24 


Write for data on any of above or wire 
to new MIL specifications 


ACCESSORIES FOR 
TEMPERATURE INDICATORS 


ANS534-1 


Developed by Lewis 
the AN5534-1 resistor 
block is used to adjust 
the overall external re 
sistance of the indi 
cator to eight ohms 


Another Lewis devel 
opment, the AN5537-1 
Firewall Connector 
Block provides a quick 
disconnect for thermo 
couple engine leads 
Available with angle 
AN5537-2 


TERMINALS FOR 
THERMOCOUPLE LEADS 


In accordance with AN5539 in brass as 
well as chromel and alumel. In addition, 
we manufacture chromel and aelumel 
terminals with longer insulation gri 
in aeccordance with the new AN5548 
standards 


THE LEWIS 
ENGINEERING CO. 


Manufacturers of Complete Temperature 
Measuring Systems for Aircraft 


NAUGATUCK, CONNECTICUT 


AN5537-1 


plugs as part 
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Cte it with EASE* 
4nd Sve time! 


t secacoee 


eeenee 
eeee4e8 
saeoas 
Typical low-priced EASE 1 ko OR teense 
COMPUTER installation } Peeeanes 
showing 20-channel op SSesenes 
erational amplifier and 

power supply, 2-channel 

function generator, 3 

channel function multi 

plier, typical variable 

component and over-volt 

age panel, 30-channel 

problem board 





SOLVES HIGH-ORDER EQUATIONS IN 1 TO 2 HOURS... when solution of rela 
tively high-order differential equations is a customary part of your 
research or engineering work, the EASE computer can quickly pay its 
way. Solution time for equations up to the 20th order, including set-up, 
is only one to two hours! 

SIMPLE TO OPERATE AND MAINTAIN ... any engineer or mathematician 
who can set up the equation can solve it on the EASE computer with 
only a few hour's training. Circuitry is no more complex than the aver 
age radio receiver; no “computer experts” are required for maintenance 


COMPACT, COMPLETELY SELF-CONTAINED ... the entire unit requires less 
than 8 sq. ft. of floor space, is complete with its own regulated power 
supply you simply plug it in to a 20 ampere, 110 v. a.c. line! 

LOW COST... the EASE is the world’s first high-quality computer to be 
mass-produced in practical commercial form. The result is low cost 
without sacrifice in utility or quality. A 20-channel unit capable of solv 
ing 10th order equations costs less than $6,250 (f.0.b. factory) complete! 


For complete data, please request Bulletin AS 


1% f BECKMAN INSTRUMENTS INC 
2200 WRIGHT AVENUE « RICHMOND, CALIFORNIA 
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195 vas George R. Hann, Pittsburgh 
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the total outstandin 


Three Aviation Firms 
Report Top Salaries 
Iwo major manufactur 
lation suppl 
to the Securities ‘ inge Cr 
m annnal sal lin SQK7 / 
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The report 
¢ Fairchild Engine & Airplane Corp. 
paid president. Richard S. Bout 
of $105,87 luriy 
llood. ex ut 
ind comptroller 
\\ illard l I ind 
cived $51.66] 
directors and office 
mounted to $419,2¢ 
; 
¢ Grumman Aircraft Engineering Corp 
mud Leroy R. Grumman r f 
t! hoard of directo 
Leon A. Swirlbul 
1) \W ilham 
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ilaries ot direct ! 
$? 39 O50 


@Acro Supply Manufacturing Co., 


AVIATION WEEK, May 18, 1953 





CONSTANT-SPEED, 
FULL FEATHERING PROPELLERS 


)_ Pe 


RILEY TWIN 


PIPER TWIN APACHE 
ea Jee 
—— : : 
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WIDGEON AMPHIBIAN 
CONVERSION 


CONSTANT-SPEED 
PROPELLER 


CESSNA 180 GY 


HYDRO-SELECTIVE 
PROPELLERS 


SWEDEN'S SAAB SAFIR 


TRAINER 
a 
~~ 


Taf 
— SK, 4\< 


FLETCHER DEFENDER 


(Japanese Manufacture) 


HARTZELL PROPELLERS ARE 
STANDARD EQUIPMENT ON 
THESE CURRENT AIRPLANES 


NOW AVAILABLE 


Hartzell constant-speed 
propellers for small planes 


SPECIFICATIONS FOR CURRENT CAA-APPROVED PROPELLER-ENGINE 
COMBINATIONS 





Propeller Weight Weight 


ENGINE | HP. | Diameter | Model Ne | Including Spinn 
Lycoming 
| O-290-D2A | 140 72” - 76" | HC-82XG—1/7636C 58 Ibs 
| 0-320 150 
Continental 
| O-470-A | 225 | 84” - 88” | HC-82XF—1/8833 65 Ibs | HC-62XF—2/8833 


63 Ibs 


WON-FEATHERING — Pitch Ronge 24 | FEATHERING — Pitch Range 70° 
| #6 82XG—2/7636C 
| 


Model No | Including Spinner 
| 
| 


Lycoming | | 
| GO 435-C2B/ 240.260) 90” - 93” | HC-82X20-—1/9333 67 Ibs ia 82X20-—2/9333 | 
4 J. 4. ‘ 








HARTZELL PROPELLER COMPANY 


DEPT. A 
450 Heitzman Ave. Piqua, Ohio 
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A NEW AERO 
COMMANDER 

JOINS THE STAFF 

OF ANOTHER 
LEADING AMERICAN 
BUSINESS CONCERN 
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O7n tI arndae. 
AERO DESIGN AND ENGINEERING COMPANY 
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Corry, Pa., paid its president, S. J 
Irvine, $27,983.20 in salary. All direc 
tors and officers of the firm received a 
total of $81,377.87 


e ° ° Be 
Majority of Airlines 
‘e . 

Get Final Mail Rates 

Nc irly 
lines will be on 
end of this year, 
Board officials predict. ‘This means that 
for the first time in airline history, stock 
holders will be able to rely on reported 
profit and loss data and carrier manage 
ments will know they stand on 
cash income and expenditures 

New airline mail rate orders recently 
issued by CAB brings the box score to 
+1 airline routes now on final mail rates 
and 17 still temporary. Separate current 
mail rates are boosted to 58 
Pan American World Airways has four 
ind nine trunk 
international 


all of the 46 certificated air 
i final mail rate by the 
Civil Aeronautics 


W hie TC 


because 
separate division lines 
ire operating Overseas O1 
divisions 

New mail rate orders 
® Reeve Aleutian Airways final rate pro 
posed in a CAB show-cause order raises 
estimated annual mail pay $73,000 to 
$303,407 from July 1, 1952, forward 
@ Northern Consolidated Airlines final 
rate vields $1,152.000 for the 12 months 
ending last June 30 and $704,000 the 
preceding yeat 
e Braniff Airways temporary interna 
tional increase of $1,642,000 wipes out 
last year’s foreign route loss (AvIATION 
W EEK \pr 6, p 93) 
e Trans-Pacific Airlines temporary rate 
increase proposed by CAB raises an 
nual mail pay from $229,060 to $400, 
O00, 
e Central Airlines temporary increase of 
$216,271 brings the total for July 1, 
1952-Jan. 30, 1953, to $1,053,772 

Box score of the CAB mail rates sec 
tion on certificated airline routes—do 
mestic trunk, local service, international 
and territorial 
© Domestic trunk, 12 to 2 
east Airlines and Braniff 


Only North 


remain On 


temporary current mail rates, but both 
should get final rates before the end of 
this vear. Four airlines still have open 
rates on past period Northwest Au 
lines, 1951 (settle thi National 
Airline 1947-51 (in hearing now 
Western Air Lines, Oct. 1, 1951-Ap1 
1952, (settle this year), Braniff, Oct 
1, IDST-Ne 9 1952 (hearing re 
last month 
@ Locals, 10 to 5 three 
metropolitan helicopter services there 
ire 10 locals on final rates and eight 
temporary—of which several should be 
ettled on final rates this year. Locals 
till on temporary rates: Central Lake 
Central Airlines, Los Angeles Airway 
New York Airways, North Central Au 
lines, Ozark Air Lines, Southwest An 
wavs and West Coast Airline 
e International, 10 to 4. There are 10 
routes on final rates, in 
four tub-end” routes of 
American Airlines, Eastern Au 
National and United Ai 


ire now considered integral parts of the 


year), 


umed 


Including the 


international 
cluding the 
Lines, 
Lines—which 


irriers’ domestic systems and no longer 
ire subsidized 
international rout currently 
on temporary rat Atlantic Divisions 
of ‘Trans World Airline md Pan 
American, 1946 forward (hi 
briefs to examimer now in preparation 
Braniff Latin America Division, 1945 
forward (settle this year); PAA Latin 
America Division, 1948 forward (setth 
ment date unpredicted 

Phre« 
rates on past periods: National 

Northwest 195] 
United, 1946-August 
onference 
Hawan and Alaska 
nine final mail 
Three re 
maining temporat rate Alaska Air 
line " Wien Alaska Airline ind IPA 
Hawau Rate on Northern Conosli 
ited 3 ypen from Novy. 30, 1947, to 


indetermined earlier period of 


| Our; 


mings Over 


international routes have open 
1947-5] 
settle 
1952 


it hearing 
thi VCar), 
preh ring 
e Territorial, 9 to 
territorial operator have 


rates and three temporar 


bust 
' ist} 
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R3Y HULL MOVES OUTDOORS 


Hull of a Convair R3Y-1 Tradewind turbo 
prop flying boat is moved outside during 
transfer to another building. This particu- 
lar hull will never fly; instead is slated to 
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wind up at the seaplane ramp where it will 
Meanwhile Con 
vair is busy at San Diego on an R3Y produc 


undergo rigorous testing 


tion program for Navy 


HARDMAN SEATS 


are synonymous with comfort, 
convenience, and weight-economy, 
plus higher strength factor—the finest 
of which are the luxurious Hardman 
“Siesta” line seats. That's why dis- 
criminating air carriers and corporate 
owners specify Hardman Seats . 


CAPITAL 
PAN AM 
PAMAGRA 
KLM 
SAS 
SWISS-AIR 


Cals 


HARDMAN TOOL & ENGINEERING CO 
1845 $. Bundy Drive + los Angeles 25, Colif 
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Norden 


MILFORD, CONNECTICUT 
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F 7 
insurmountable ? 


Getting over or around a mountain represents a tremendous problem 


forbidding 





big 
arduous 


The problem is that of design, development and production of instruments and 
systems for today’s high speed aircraft and missiles and for even faster 
ones tomorrow. Accuracy approaching absolute perfection is needed to obtain 
altitude and vertical velocity, and true air 


such information as true vertical 


speed 


This is where Norden plays its role as a leader. The Norden true air speed 
device, already in service, provides a solution to one of these problems with 
uncanny accuracy. It, with other Norden developments, provides the 


instruments and systems of highest precision 


Sine cen 


almost 
reputation of 


tndblvimenls antl Sy Mt Wis 
of highest Vi MASON 


WHITE PLAINS, NEW YORK 


KAL Sees Traffic 
Doubled in Decade 
if Cl il t 
die | ist rm \ 
re than 10 mill 
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“CAPT, EDDIE” RELIVES PAST 
Kastern Air Lines’ president Eddie Ricken 
backer World War I 
fighting grin as he poses in the cockpit of a 
Spad pursuit plane similar to the plane he 
The plane is part of a 


flashes his famed 


flew to 26 victories. 
“span of flight” air show the carrier is send 
ing through most of the cities it serves in 
commemoration of EAL’s 25th anniversary 
of operation, May, 1928-May 1, 1953. The 
carrier recently enacted its imauguration of 
from Atlanta, Ga., to Hadley 
Field, N. J., by flying a Pitcairn Mailwing 
the identical route. A Wright pusher 
of 1910 vintage makes up the airshow trio 
Vhese historical aircraft have been supplied 
to Eastern by speed pilot Paul Mantz 


mail service 


ver 
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MAGNESIUM CUTS DEAD WEIGHT, 
INCREASES HELICOPTER EFFICIENCY 


Extensive use of DOW MAGNESIUM sheet. extrusions. and sand 


castings saves many important pounds on this versatile aircraft 


When you have to go straight up from a standing start 
weight saving is of prime importance. That's why designers 
of helicopters are making extensive use of magnesium, th 


world’s lightest structural metal. 


Phe range and capacity of one current production model 
helicopter have been greatly increased by the use of mag 
nesium. In this ship the requirements of magnesium are 
equal to approximately 25° of the craft's total empty 


weight. This consists of 400 pounds of castings, com 
prising 90 different parts, and 700 pounds of sheet and 


extrusions, including nearly all of the fuselage skin. 


lagnesium ha helped 


W here only yester 


tive ire the real 


| 
biem, mvestigate magne 


dumimum, magnesium oflers 
ength/weight ratio. It is a 
mmon forms, workable 


i 
tandard shop methods. For complete information 
write to Magne 


Midland, Michigan. 


call your nearest Dow oflice bum ay 


partme nt, THE DOW CHEMICAL COMPANY 


you can depend on DOW MAGNESIUM 





PRESSURE SWITCHES 


SAFETY-ENGINEERED 


FOR HIGH “SPEED 


AIRCRAFT 


RELIABLE SERVICE is paramount in pressure switch design 
That’s why rugged, precision-built Manning, Maxwell & 
Moore pressure switches are installed on many aircraft of 
ill types today. They conform strictly to aeronautical en- 
gineering performance standards and pass exacting USAF 
specifications. The wide selection available includes these 


basic designs in single pole, double throw types: 


FOR JET ENGINES — High Static pressure gauge 


differential pressure switches 


FOR AIRFRAMES -— Low Static pressure gauge dif- 


ferential pressure switches. 


FOR ROCKETS — Hermetically-Sealed High Static pres- 
sure gauge pressure switches. 


All our pressure switches provide flexibility of design that 
permits adaptation to specific needs. We believe our unique 
design technique, years of experience in developing aircraft 
instrumentation, and extensive manufacturing facilities 
can be of real service to you. We are fully equipped to run 
exhaustive environmental and vibration tests in complete 
accord with the requirements for high-speed aircraft. Let 
us know your pressure switch application problems. Our 
engineering counsel is yours on request. 





a 


MANNING, MAXWELL & MOORE, INC. 
AIRCRAFT PRODUCTS DIVISION » STRATFORD, CONN. 


OUR AIRCRAFT PRODUCTS INCLUDE: TURBOJET” , CONTROL AMPLIFIERS * ELECTRONIC AMPLIFIERS 


PRESSURE SWITCHES FOR ROCKETS, JET ‘ENGINE AND AIRFRAME APPLICATIONS + PRESSURE GAUGES 
THERMOCOUPLES © HYDRAUIIIC VATVES © SPT FENCING AFTPREUIENER CONTROL SYSTEMS 








AERONAUTICAL ENGINEERING 





of jet engines, as typified in YB-52 (above), is standard U. S. design practice. Boeing's cight-jet 
POD INSTALLATION , bomber carries two Pratt & Whitney Aircraft J57s 


in each of its four underslung twin pods 


+, 
“a 


is the British approach to handling multi-jet powerplants. Vickers Valiant carries four Rolls 
BURIED INSTALLATION Rovce onan Be “ wings. S« | ‘ ha | 


ond prototype (above) larger inlets than first model 


The Case for Pod-Mounted Jet E ingines 


® Why do American designers hang their engines under a rer He .. oes . 
the wing while British practice is to bury them? and B epee oe 


the « ee 
e — - r ; . ail ; Raia ; ire on the Convair 
Here’s what Boeing and Convair engineers say: It pays ie sundial the B-60 
off in safety, performance, maintenance ease. | England, all multi-engined jet ex 
1 is | ith buried engine 
By David A. Anderton i de Havilland spokesm nd iting with the de Havilland Comet, 
reckon that w yme ou ista ( | gom h the three Ve 

“Pod-mounted engines make a lot of | on pods or buried installation lian id Victor—the en 
sense,” says George Schairer, Boeing’: These 
chief of technical staff nternational if Lich yt] 

“The buried turbojet powerplant can- has been aided and 1 by tl lon de of the Atlantic t 
not be justified,” says Ben Salmon, cessful operation both tyy ba lignment of U.S 
Convair project cngineel installation lesign " ic p rd But 

“We've argued back and forth,” say > Oceans Apart S. alli ti ks a t t itional aeror 
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of the Society of Automotive 
Engineers, Schairer and Salmon wound 
up and delivered their best pitches 
against the British team view that 
“buried is better.” 
P Why Pods?—Use of pods makes sense, 
ays Schairer, because—other things be 
ing equal—we should expect more an 
nual utilization and greater safety in 
airplanes provided with pod installa 
fions 

Phe buried powe rplant can’t be justi 
Salmon, because 
© Cruising speed is reduced 
of increased drag due to wing thickness 
© Wing weight is 
cutouts tructure, thus countering 
iny reduction weight because 


meeting 


fied, says 
because 


increased because of 
in the 
in gross 
of lowered air loads 
@ Drag coefficient is 
both types. 

e Kngine losses are increased because 
of lengthened inlet ducts and tailpipes. 
¢ Wing and powerplant installations 
difhcult and costly to build 
© Powerplant access is much poorer 

@ Apparent cleanness has been im 
proved by eliminating nacelles, but ac 
tually the drag increases 

@ Hazard due to engine fires has been 
greatly increased 

There’s an interesting sidelight be 
hind the presentation of these two 
views at the SAE meeting. Originally 
the idea was to have speakers in behalf 
of each of the powerplant configura- 
It turned out that no American 
manufacturer was willing to speak in 
favor of the buried engine and so there 
presentation of the positive 
values of such installations, 

Schairer and Salmon take somewhat 
different approaches to the the subject 
There are differences of opinion 
between Schairer sees little 
difference in cruising performance; Sal 
mon sees 50 to 75 mph, in favor of 
the pods, for instance. But they both 
come to the same conclusion. 
> Schairer’s Views—Pod mounting is as 
old as multi-engined airplanes. In re 
cent years the pods have beea mounted 
ahead of the wings rather than below, 
but the jet engine changed that, 

Based on the bad experience in 
World War IL with engine nacelle 
fires, the twin problems of jet blast and 
fire led to the first thoughts of engines 
mounted in pods beneath the wings. 

The next obvious advantage was the 
quality of engine maintenance provi 
sions possible with the underslung pod 
Performance considerations and other 
factors demanded more detailed inves 
tigation, so Boeing engineers dug deeper 
into the design details. 
© Performance Factors—Schairet 
that the performance of an airplane is 
to be measured in terms of the payload 
it can carry Over various routes, and the 
speed and altitude paths possible. Over 
all performance is made up of the in 
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DRAG CHARACTERISTICS OF JET PODS 
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WING BENDING MOMENTS WITH PODS 
AND WITH SUBMERGED ENGINES 
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teractions of many variables into a com 
plex whole 
e Engine performance, for example, is 
influenced by intake and _ tailpipe 
changes. Long flow channels mean 
losses in thrust and increases in specific 
fuel consumption 
e Aerodynamic drag of the podded 
engine is tremendously important. 
Schairer credits about 18% of the total 
flat-plate drag of pod-equipped airplanes 
to the pod installation. But he says a 
pod can be designed so that interfer- 
ence and compressibilitv effects are 
negligible or even favorable at moderate 
to high lift coefficients \ properly 
designed pod will have no interference 
drag and will give a negligible reduction 
in the critical Mach of the 
airplane. 
e Span and aspect ratio help determine 
range and altitude performance. The 
lift/drag ratio is proportional to the 
span divided by the square root of the 
flat-plate drag; thus, says Schairer, a 
9% increase in span will compensate 
for the 18% increase in flat-plate drag 
insofar as the L/D ratio is concerned 
In order to submerge an engine, you 
need a large wing chord and thickness 


number 


at the engine location. If you try to 
do this with a basic wing geometry by 
increasing the chord at the root, then 
pan and aspect ratio (for the same 
area) decrease. 

If you increase the chord at the en 
gine locations only, it may not increase 
the available lift on the wing, particu- 
larly in the case of the sweptback sur 
face where stall starts near the tip. It 

also fair, in this case, to charge the 
engine installation with all the drag 
caused by the local wing area increases. 

Changing wing dimensions or layout 
may also mean ‘signific: int changes in 
tail area, where increases will boost both 
the drag and the empty weight of the 
airplane. But balancing this is the in 
creased volume available in the wing 
from reducing the aspect ratio) which 
could be beneficial in drag and weight 
in relocating such items as the landing 
gear 

What it all boils down to, Schairer 
indicates, is that adding all these 
dynamic characteristics together 
Comparing per 
airplanes de 


acto 
gives 
no obvious conclusions 
formance for comparabk 
signed with the two cngin¢ 
ncecessa;ry. 

All such studies known to Schairer 
shown the lift-drag ratio of high 
aspect ratio airplanes with pods to be 
clearly superior, without considering 
the improved engine performance avail 
abl 
> Structural Benefit—The 
ments from mounting the pod engines 
out along the span help to reduce bend 
wing. Negative bending 
increase, but seldom to 
idditional structure 
and above that 

b« nding 


S¢ he mcs 18 


h ive 


reheving mo 


ing on the 
moments will 
the extent wher« 
would be necessary ove! 
needed to mect positive 
ment requirements 

This 


in some 


Ino 


trictly valid 
because it 
t ratio for 
decreases 


comparison 1s not 
vs Schairet 
it normal to reduce the aspe 
submerged installations; this 
the bending moment and increases the 
structural depth. This makes it difficult 
to estimate the effect of engine instal 
lation on the primary structural weight. 
When you mount the engines inside, 
there are also secondary effects on wing 
weight because of access doors, cut- 
outs for intake and exhaust air and other 
small doors. ‘This means a large amount 
of built-in empty weight. 

In the engine installation, weight 
provisions must be balanced for fair 
comparison. The submerged engine re 
quires a long intake duct, a long tail- 
pipe with heavy shrouding and a rea 
sonably fireproof compartment, which 
all involve a lot of weight. This extra 
poundage must be compared to the 
weight of cowling and support structure 
for pods, plus the modest amount of 
fire protection between engine and air 
frame structure. 

Schairer concludes that there is no 


Cases 
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Pictured above is a Shipper Cap... we make ‘em best. 


The great big picture indicates its importance... the little picture, 


: : 
its actual size. CATALOG 


free when requested 
on your firm letierhead 
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simple answer to determine relative 
weights of the different engine installa- 
tions. Neither is there a simple single 
lution to the overall performance 
Umanary 

All comparisons available, says 
Schairer, have shown negligible differ- 
ences im performance capabilities for 
different types of installations. The 
final choice must be on factors other 
than performance 
P Safety Consideration—With the pod, 
there is little chance of a fire in the 
nacelle doing damage to the 
tructure. ‘The strut mounting 
can provide free ar between the engine 
and the wing, except for the 


engine 
priary 


( lose d 


portion of the strut itself, which can 
be partitioned to hinder the progress of 
a fire from nacelle to wing 

For long-range airplane 
fuel storage space is difficult. That space 
will inevitably approach the sides of 
the fuselage. Submerged engines could 
be expected to use so much of the de 
sirable wing space that fuel will be r 
quired in the body. Furthermore, this 
fuel is usually separated from the engine 
compartment inboard and outboard by 
a thin unventilated firewall of very 
large Installation of pods 
bypasses this problem 

Since a large percentage of flight 
ifety incidents involve powerplant mal 


providing 


dimensions. 
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Only Microtomic gives you all these features 


HI-DENSITY LEAD 


Lines are opaque to actinic 
rays of high speed ‘printers’ 
ABSOLUTELY UNIFORM 


Every Microtomic of the 
same degree marking is 


identical 
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the drawing pencil that 
holds up under pressure 


absolute uniformity ...deep print clarity 

you can virtually feel them in Eberhard Faber’s new 
Microtomic drawing pencil. And—under today's 
pressure in the drafting room, few things are more 
important in a pencil. 


Representing the finest in Eberhard Faber research and 
development of drawing pencils, the Microtomic will 
stand the most rigid drafting room comparison. Order 
some —test them — today. 


ALSO —Choice of Holders 
and Microtomic Drawing 
Leads in all degrees. 


EBERHARD FABER 


NEW DUSK GRAY 

Scores of professional men 
acclaimed it the best color 
for a drawing pencil. 
BULL'S-EVYE DEGREE MARKING 
Easier to read... quicker to 
find — positive identification. 





since 1849 


functions, the excellent 
tenance and inspection possible with 
major safety factor, say 


cngine mail 
pods is a 
Schairer 

Isolation is desirable for a number 
of reasons. Jet blast interference with 
tructural integrity can be minimized 
engine failure is completely separated 
from other engines; fuel system and 
control system can be kept away from 
the engines; and emission of fuels, oil 
or vapors can be away from the air 
plane. 
> Easy Maintenance—Al] of the cowling 

omes off the B-47 pod engines, leaving 
i bare engine supported at two points 
with complete access. Most items can 
be reached by opening one powerplant 
cowl panel. 

Schairer that it would 
logical to credit in the annual utiliza 
tion possible with a airplane some 
fraction of the time which can be saved 
in servicing the powerplant. If the 
engine is hard to reach, the annual 
utilization will go down; access to the 
engine should be good enough to per 
mit thorough pre-flight inspection with 
out significant delays 

There are a number of other factors 
weighing in favor of the pod. Schairer 
ays that pod mounted engines can do 
these things 
e Delay onset of flutter materially; but 
chordwise position of the nacelle cen 
ter of gravity must be ahead of the wing 
leading edge. Also the bending stiff 
ness of the structure between wing and 
nacelle must be controlled to avoid un 
favorable tuning and 
nacelle frequencies 
e Produce the aerodynamic functions of 
fences and slats on longitudinal and 
lateral stability and control near the 
stall 
e Reduce noise level for the passenger 
is compared to engines mounted in 
close to the body. 

e Give some control of airplane CG. 
e Result in a cheaper airplane. 

> Other Questions—Schairer said that 
numbers of questions have come up 
on the pod installations which are not 
directly pertinent to the design con 
iderations above 

Typical is that of airplane and engine 
height. Schairer points out that most 
sweptback airplanes are critical at the 
wingtip and flap tip for ground clear 
ice, and that it is generally possible 
to arrange the engine below a mini 
mum height wing and still get ade 
quate ground clearance. 

On pickup of objects into the air 
inlet, Boeing experience has shown that 
the engine would pick up a 
wrapper from a flat board only when 
the board within 18 in. of the 
ngine 


Savs seem 


between wing 


candy 
was 


There are no important relationships 
between pod installations and 


reversal yet identified; 


uleron 


iileron reversal 


AVIATION WEEK, May 18, 1953 





THE H. M. HARPER CO 
AERO DIVISION 


OPP ee eee eee eee | 


cece LONE eee MME ener enw emmnn) 





\ 


“Tarzan of the Tapes’ 


TRADEMARK 


cuts 

packaging 
costs... 

speeds operations! 


Flexible as ribbon... strong as wire! A 
self-stik, filament reinforced packag- 
ing tape that is flexible for easy, fast 
handling... yet strong enough for 
heaviest bundling jobs. FLEXSTRON 
straps, bundles, binds, reinforces, pal- 
letizes, packages, packs. Saves on 
heavier, more expensive materials. 
Cuts labor costs. Write for free 
sample and information 

now. Mystik Adhesive 

Products, 2643 N 

Kildare Ave., 

Chicago 39. 


EXCLUSIVE! 
MYSTIK “Measure-Mark!” 


Each roll marked every six inches. 
Fast, easy way to figure tape 
needed for any job. Soves 
time, saves tape. 
Another exclusive 


Mystik feature! 


Trademark Mystik Kew 


34 





must be treated in the conventional 
manner. 

Schairer says that experience with 
pods getting knocked off has been satis- 
factory; the engine may tear itself loose 
without serious damage to the airplane, 
and damage to the pod will not carry 
through into the basic structure if the 
pod is properly mounted. 

Contrary to another argument, there 
is room for proper mounting of engine 
accessories. It has always been possible, 
says Schairer, to mount the accessories 
so that a minimum drag cowling can be 
placed around the engine. 

On engine-out perfomance, Schairer 
states that the problem is much less 
severe than with propeller-driven air 
craft. No rolling occurs when the en 
gine fails until the airplane has begun 
to yaw; this compares with an im- 
mediate large rolling moment when the 
propeller loses thrust. The unsymme 
trical thrust is not important in cruise, 
says Schairer, but is in climb-out per 
formance and must be considered by 
designers. 
© Salmon Says—Convair’s Ben Salmon 
defines the type of jet transport air- 
plane he is talking about: it is to have 
cruising speeds from 450 to 600 mph. 
at operating costs equal to or less than 
today’s first-class transports. 

Such an airplane powered by tur 
bojets would be the first opportunity to 
give the passenger a virtually noiseless 
and vibrationless ride. ““The powerplant 
configuration chosen by the designer 
will determine whether this extremely 
desirable feature is realized or sabo 
taged,” Salmon claims 

To do this, all passenger accommo 
dation must be located ahead of a 
cone with 120-deg. vertex angle at the 
center of the jet nozzle. With the 
exhaust position fixed, the next thing 
is the physical location of the engine. 
This in turn means consideration of 
the inlet ducting and tailpipe. 

The engine is interested only in 
what it senses at its inlet. The pressure 
there is the sum of the static head and 
the velocity head (or ambient pressure 
and ram, if you prefer). At high al 
titude, the velocity head can account 
for 50% or more of the total head; 
thus any loss here is serious. 
> Losses and Size—Salmon makes an in 
teresting point in relating the duct in 
let losses to the airplane size: 

“It can be categorically stated that 
the entire class of airplanes represented 
by the jet transport are what might be 
called fringe airplanes. This simply 
means that if no determination of spe 
ified performance is permitted, small 
variations in drag, specific fuel con- 
sumption, or weight of component 
items have a much larger effect on gross 
weight, size and operating cost,” 
Salmon says. Example: A 15% increas 
in drag or specific fuel consumption will 
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Flying at near sonic speed on a long-range ground support or bombing mission, 
the I 84 Thunderjet pilot needs a break. and gets it 
welcome relief provided by his Lear Autopilot 


On the straight-away flight he can sit relaxed, conserving his energies for 
procedures requiring human decision. He changes course simply by “dialing” the 


kind and degree of change required on one of three knobs on his autopilot 
! 


x controller, or permits his Lear Autopilot to take over completely on the straight 


and level course. To a Lear Servo Unit, his Lear Autopilot transmits a 
signal—and smoothly, automatically, his craft 
takes on the desired attitude of flight. 


Lear precision-engineered Control and Actuating systems and 
components, used extensively in military aircraft of all types, 
and in aircraft operated by major airlines, are aiding in the development 


of smoother, more economical and safer flight. 


ot o LEAR AUTOPILOT SYSTEMS— 


compact, light weight, automatically 
perform any normal flight maneuver. 
Used in commercial and military single, 
multiple-engine and jet aircraft. 
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OF THE AIRCRAFT INDUSTRY! 


Yes, you'll find the biggest names in the aircraft 
industry on H-P-M’s customer list. The confidence 
these leading builders of planes place in H-P-M is 
reflected in the fact that the big majority of giant 
5000 to 7000 ton presses purchased by the aircraft 
industry are all-hydraulic H-P-Ms. 
Pressure processing and H-P-M may also be able 
to play an important part in your production . . . so, Presses for Every Pressure Processing Application 
make it a point to talk shop with an H-P-M en. 


gineer today! 
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mean a 50% increase in airplane size 


Other things being equal, the major 


design objectives are: the best po sible 


total head recovery and the lowest po 
sible inlet duct losses 

The tailpipe is different, according 
to Salmon. Losses due to length ar 
not of the same order of magnitude as 
for inlets unless the tailpipe is very 
long or changes direction. In general 
the cost is one-third percent thrust 
loss per foot of tailpipe length 
> Location and Tail—Sweptwing high 
speed airplanes require the horizontal 
tail to be located as low as possibk 
with respect to the wing zero-lift line 
This tends to put them in the jet 
blast, which is highly directional and 
modifies—or  obliterates—local wing 
downwash. At a typical distance be 
tween horizontal tail and the jet ex 
haust, the blast will be at a speed of 
about 300 feet per second and a tem 
perature of 200F or more 

The effect of velocity and tempera 
ture on the direction of the relative ait 
stream at the tail can be quite serious 
because of the deterioration of stabil 
ify 

Iherefore the designer cither has to 
locate the engines far enough out along 
the span to clear the tail, or low enough 
or tilted down enough to clear the 
tail by a safe margin. 
> Wing Thickness—Salmon says that 
the typical transport would require a 
wing thickness of 7 to 11%; in actual 
depths, this would be around 18 inches 
at the powerplant spanwise location, 
and about 30 inches at the airplane 
centerline. 

Main landing gear for such an ai 
plane would be a four-wheel bogie type 
with 50-in. tires. To house the re 
tracted assembly would take a_ space 
about five feet by ten feet. “Such a 
gear can neither be stowed in the wing 
at the nacelle location or just outboard 
of the wing root, even if retracted in 
wardly,”’ Salmon says 

Engines would be about 48 inch 
in diameter by 10 feet long, another 
package which is too big to justi 
cutting into the wing structure 

A 525-mph. airplane requires an 11% 
average thickness wing; at 600 mph., 
the wing has to decrease in thickness 
to 6%. So even though wing chord is 
increased as thickness is reduced—be 
cause of decreasing aspect ratio—the 
ivailable wing depth is still reduced to 
less than the dimensions needed to 
burv the engines 

The delta, Salmon claims, is the one 
sort of configuraion fast enough to 
justify turbojets and thick enough to 
bury them. Such an airplane might us 
wholly submerged turbojets without a 
sacrifice in speed or thickne 
> Drag Comparisons—A typical drag 
breakdown given by Salmon credits th 
fuselage with almost one-fourth of the 
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A complete line of automatic blade 
finishing machines, designed and 
perfected at Ex-Cell-O, turns out 
large volumes of jet blades to the 
specifications of engine builders. In 
addition, Ex-Cell-O, through its sub- 
sidiary, Robbins Engineering Com- 
pany, machines rotor wheels, 
inserts the blades, and assembles 
the complete rotors. 


Plant facilities have been expanded 
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and added employees have been 
trained in the machining and inspec- 
tion of these precision parts and 
assemblies. 


As one of the world’s largest pro- 
ducers of precision parts for aircraft 
engines, Ex-Cell-O can help you 
eliminate bottlenecks and meet pro- 
duction schedules. For information 
or a quotation on your precision 
parts, contact Ex-Cell-O in Detroit. 

52-19 
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T-W's Application Engineers work with 

you on properly applying resistence welding 
to your product. They give you specific 


answers and recommendations for your 
product and your production. 


The Design Engineers are specialists 

in creating welders specifically for your 
work. They take over when the Ap- 
plication Engineers have worked 

up the basic requirements with you. 


T-W has Field Engineers available in 

the areas near the cities listed here. They 
can give you on-the-spot, authentic answers 
to your questions. They will save you a lot 
of time. When you operate your welding 
equipment, they are on call to give 

you service. 
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total drag, and the nacelles—for four 
turbojets and landing gear—with about 
even percent. The only gain from 
burying engines must come out of the 
even percent, and some of that must 
be charged to duct losses. So, Salmon 
says, about five percent reduction of 
total airplane drag is the best improve 
ment to expect from buried engine: 

lurning to fuel storage, Salmon said 
a nonstop trip of about 3,500 mi., 
hauling from 80 to 100 passengers on 
a seven-hour schedule, would take about 
SO.000 or 90,000 Ib. of fuel 

Ail of this capacity can be housed 
vithin the wing in integral fuel tanks 
outboard of the fuselage half-breadth 
iid between shear beams at 15% and 
60% of the wing chord, provided the 
wing structure is unbroken from root 
to tip. The storage problem “alone is 
ufficient to justify an unbroken struc 
ture,” Salmon believes 

(hus the several design considera 
tions combine to recommend an un 
broken wing structure containing all of 
the fuel outboard of the fuselage, and 
with suspended powerplant nacelles also 
housing the landing gear 
P Other Possibilities—Salmon points out 
that only one basic airplane concept was 
considered in his paper: a highspeed, 
thin sweptwing airplane, either high 
or low wing. But other configurations 
ire available, he says. It could be en 
tirely possible that the case for riding 
comfort with a moderate peed INCcTeas¢ 
over today’s transports could — give 
enough customer appeal—coupled with 
operating costs comparable to a DC 
6B or Constellation—to tip the scale in 
favor of a lower-speed jet transport 

But re-examination of these other 
configurations still does not sell Salmon 
on the idea of the buried engines. Con 
sidering the same basic arguments that 
Schairer does—maintenance, wing struc 
tural weight, fuel storage and fire—he 
comes to his conclusion: the buried 
turbojet powerplant cannot be justified 
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THRUST & DRAG 





“I’m annoyed at this deal of buying 
MiGs and pilots from the Chinese,” 
said the engineer. “It just gripes the 
hell out of me from a couple of an- 
gles.” 

“Howso?” I asked, signaling the 
waiter for another round. 

“Well, for one thing, suppose we 
get a MiG. Who’s going to get to 
see it? I worked near the top of a 
design staff during the war when we 
were getting flyable Zeros by the gross, 
and I never saw one. Neither did my 
boss. We did get to see the reports 
some months after the war was in the 
bag. 

“For another thing, if we do get a 
MiG, why should we care how the 
Russians built their airplanes last year? 
We need to know what's up their 
sleeve. We can beat the MiGs ten-to- 
one right now, and knowing how they 
fasten the wing to the fuselage isn’t 
going to increase that ratio. Isn’t com- 
bat supposedly the ultimate proof of 
a fighter design?” 

“That’s what the Air Force says,” I 
told him. “Two more, please.” 

“But here’s what hurts,” the engi- 
neer said. “Some poor guy on the draw- 
ing board at North American comes 
up with a smart idea to fix the Sabre. 
Then try it, and what happens? The 
Sabres in Korea now are outflying—as 
well as outkilling—the MiGs. Did that 
guy get $50,000? Did he even get a 
letter of commendation from the Air 
Force? Nope. He’s probably back de- 
signing access doors, even though his 
personal contribution to the war has 
saved more U. §. pilots than a few 
delivered MiGs will save.” 

He looked glim, and stared at the 
bottom of the glass for a moment. 
“There’s one last item,” he said. 
“We've been preaching the beauties 
of the American way for years, and no 
Reds have deserted, complete with air- 
planes. This sort of says that a fine 
upstanding intangible appeal is no good, 
and we've got to wave those long green 
bills around instead. Money seems to 
outweigh ideals, doesn’t it? 

“And you know what I'd like to 
see? That MiG pilot’s face when he is 
met at the plane by some character 
from the Bureau of Internal Revenue, 
and finds out that $50,000 is taxable 
income.” 
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Maximum Lift Award of the week 
goes to the American Meteorological 
Society for the slogan in its current pro 
gram for the 122nd National meeting 


The Society with an Atmosphere 
—DAA 
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FLEXIBLE AIRTRON DucTING absorbs vibration and torque motions 
which cause failure of metal ducting. Airtron is extremely light; 
is fire and corrosion resistant and withstands high pressures and 
extreme temperatures. Its ruggedness reduces replacement to a 
minimum 

The flexibility of Airtron ducts, sleeves and couplings saves 
installation time. Installations can be made with standard hose 
clamps, previding quick connect and disconnect to facilitate 
maintenance 

Airtron rubber impregnated fiberglass ducting is manufactured 
in 130 standard types and constructions to rigid aircraft standards. 
Airtron ducting can be designed for special applications, and can 
be custom-fabricated in practically any conceivable shape without 
elaborate or expensive tooling 


16-PAGE AIRTRON CATALOG Complete data showing 
uses, types and applications. Comparative 
charts showing characteristics, temperature 
range, weight, flexibility, pressure 
ranges. Write for your catalog 
today! Dept. AF 50 
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ORENDA JETS are checked. 


Adjacent control room is acoustically isolated. 


Avro Kills Orenda Jet Test Noise 


(hrottling of engine test cell noise 
has been one of the major achievements 
in the over-all de gn of A. V. Roe 
Canada, Ltd.'s, new manufacturing fa 
cility for the Orenda jet at Malton, 
Ontario 

Che noise-suppression plan is a com 
paratively simple, effective scheme de 
igned by the engineering firm of Gif 
fel’s & Vallet of Canada, Ltd. Report 
is that the occupants of Avro’s employe 
cafeteria, which is located no more than 
100 ft. from the test area, are not dis 
turbed even when all six cells are op 
crating 
> Cooling First—The test cells have ver 
tical intake and exhaust stacks at each 
end of the chamber proper. Both 
tacks are filled sound-absorbing 
panels and the intake unit is screened 
to keep out foreign matter 

Gases leaving the exhaust 
(without afterburner) are at a tempera 
ture of about 1,300F. Cooling is ef 
tected (before contact is permited with 
the sound absorbing material) by plac 
ing a bell-mouthed augmentor or mix 
ing tube a short distance behind the 
ject tailpipe. The high-velocity stream 
draws several times its own volume of 


with 


engine 


40 


cool air into the tube with it, reducing 
the gas temperature to about 430F. 

Provision also is made for spraying 
the gases with water if this is found 
necessary with other engines that may 
iY developed. 
> Grill Dissipator—T'o combat the tear 
ing, buckling and breaking effect of hot, 
highspeed gases as thev leave the aug 
mentor tube and the first sound muffler 
an iron grill and stecllined chamber 
was provided at the base of the exhaust 
tack. This breaks up the gas stream 
and dissipates some of its energy 

After passing through the grill, the 
gases strike a cellular sound trap de 
signed to break up the low-frequency 
sound waves—a big part of jet engine 
nase 
© Venturi Effect—From this point the 
gases are directed up through a baffled 
stack. The exhaust end is topped by 
two converging plates with underside 
lined with sound-absorbing material for 
further noise reduction. The plates re 
strict the stack opening to produce a 
high-velocity effect and impart an up 
ward direction to the residual sound. 

[he control room is isolated from 
the test cell structure by independent 


treat 
said to 
tones 


at full 


Acoustic 
room is 
normal 


floor and roof. 
ment in the control 
permit conversation in 
while the engine is running 
throttle in the adjacent cell 


+ 
Bristol Offers Bigger 
% - . 

Faster Britannias 

\ new tno of Britannia turboprop air 
each for freight, passenger 
will be available for 
delivery in 1956 and 1957, says the 
Bristol Aeroplane Co., Ltd., Bristol, 
England. The designations and types 
e Mk. 200 is a freight transport 
@ Mk. 250 is for mixed freight and pas 
senger service 
e Mk. 300 is a passenger job 

Developed as “‘stretched-out” modifi 
cations of the standard Britannia Mk 
100, the three will have an increased 
gross weight of 155,000 Ib. as compared 
to the 140,000 Ib. of the current type 
Proteus 750 turboprop engines will 
power the new versions; the 750 is rated 
it 4,150 ehp. while the current 705 en 


in the Mk 100 1S rated it 3,780 


walls, 


liner one 
and mixed service 


Pile 
chp 
The larger accommodation of th 
scries results from the addition of 
3 in. to the fuselage length 
Capacity payload will be 
from the 25,000-1b. level of the 
Britannia to 30,000 Ib. This 
in increase in percentage pavload (as a 
portion of the gross weight) from 18 
in the Mk. 100 to 194% in the three 
upcoming Britannias 
Increased power and 
economy of the Proteus 750 engine will 
make it possible to carrv the larger pay 
load at a higher 
range 


cw 
10 ft 
ncrease d 

current 
represent 


improve d 


cruising speed and over 
a longer with the ime fuel 
capacity as in the standard Britannia 
Bristol says that the range with capacity 
payload will be 3,940 statute miles at a 


maximum Cruise speed of 389 mph 


Help for American 
Users of German Tools 


Schiess A. G., Dussel 
dorf, Germany, is establishing an afhli 
ite, American Schiess Corp., at 205 I 
#2nd St., New York, to provide technical 
issistance for American and Canadian 
industrial plants which use th 
pany s equipment 

engineering headquarters and servic 
ing facilities of American Schiess 
located in Pittsburgh, Pa., where th 
company will stock replacement part 
ind demonstrate tool Engineers and 
mechanics from Germany will be 
ible there to provide installation, train 
ing and maintenance service on stand 
id company machines, and will offer 
consultation service on design and con 
struction of large special-purpose units 
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for your “red-hot” spots 


...resists corrosion 


—will not crack or scale 


Installing an INCONEL exhaust manifold on an engine of a 


Does your design call for a really tough 


metal —- a metal that has good strength at 
high temperatures? and resistance to 


corrosion and oxidation? 

If it does, you'll probably find the charac- 
teristics you need in Inconel. 
Nickel- 


Chromium Alloy that can go through “the 
and still 


Here’s a high-strength, tough 


fires of hades or the polar chills” 


come back for more! 


Inconel, being structurally stable, does 
not lose its toughness or ductility even after 
long exposure at temperatures as high as 


2000° and as low as —315° F. 


It has oxidation resistance above pure 
Nickel and high corrosion resistance to most 
atmospheric conditions except those caused 


by sulfidizing atmospheres. 


What's more, Inconel is workable. It is 
machinable with high-speed steel tools, and 
can be joined by the welding processes com- 


monly used in industry. 


You'll find Inconel used heater com- 
bustion chambers, collector rings, jet blan- 


kets, thermocouple sheathing and countless 


DC-4 operated by CAPITAL AIRLINES. 


other places where heat is a real problem. 


As good an example as any is the Inconel 
exhaust manifold shown above. 


Here is an application requiring a metal 
to stand up under high temperature corro- 
sive conditions and at the same time it has 
to be designed light enough for installation 
on commercial air liners. 


Inconel does the job and does it well! 


It outlasts other materials by at least two 


to one, 


You'll find complete information about 
this useful high-temperature alloy in our 
24-page publication, “Engineering Proper- 
ties of Inconel.” Just write and ask for 
Technical Bulletin T-7. And if you have a 


special metal selection problem, be sure to 


call on Inco’s Technical Service for assistance. 


Consult your Distributor of Inco Nickel 
Alloys for the latest information on availa- 
bility from warehouse and mill. Remember, 
too it always helps to anticipate your re- 


quirements well advance. 


The International Nickel Company, Inc., 


67 Wall Street, New York 5, N. Y. 


Inco Nickel Alloys 


MONEL® + “R''® MONEL « “'K”’ 


® MONEL + “KR ® MONEL 


“S''"® MONEL + NICKEL « LOW CARBON NICKEL + DURANICKEL® 


INCONEL® + INCONEL “X"'® + INCONEL “W"'® 


+ INCOLOY® + NIMONICS® 








FACTOR WHAT 


eight by 


») Tange 


Complexity 


Interconnected 


Systems 


Peak Pressures 


ack Pressure 


Effects 


Keduced Flow 


Effect 
pump sy 
shifting 


i 
dering 





single-pumyj 


rO DO ABOUT 


Designing for Reliability 


Il ACTOR 


Increased Flow 


Effects 


Lece 


lerations 


Depressurization 


Vir tne 


usion 


lemperature 


WHAT TO DO ABOUT TI 








Making the Hydraulic System 


Advanced planning of functions, minimum of gadgets 


and complexity are called key to dependable operation. 


The hydraulic system for one of to 
day's planes is a complicated maze of 
line and gadgetry. Yet it must play a 
vital role in the safety and performance 
of the aircraft. 

This puts a heavy accent on hy 
draulic system reliability. Industry engi- 
neers at the recent National Aeronauti 
meeting of the Society of Automotive 
Engineers, in New York, heard Leo 
Morse Chattler, who heads the Navy 
Bureau of Aeronautics’ flight control 
system section, outline the of 
malfunctions and suggested corre 
tions.* 
© Large Order—Chattler puts it this 
wav: “We no longer dealing with a 
simple hydraulic system for thi 
tion of landing gear and flaps 


Causes 


are 
opt ta 


*Title of Chattler’s paper Design for Ir 
creased Reliability of Aircraft Hydr 
Systems The opinions expressed are hi 
own and do not necessarily reflect those 
the Navy 
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maintenance personnel from observing 
equipment and tubing to see if small 
leaks have developed 
© Poor installation and marginal 
trength designs which, after the first 
ervice tour, cause pending fatigue fail- 
ures Of materials due to system impulses 
and vibration 
> Complexity—It has been Chattler’s 
experience that “complexity” is one of 
the most important factors affecting air 
craft hydraulic system reliability 

He realizes that a modern highspeed, 
high-altitude, high performance inhab 
ited plane cannot be designed to be an 
accurate run or bombing platform with 
some gadget and some complexity. 


> 


out 


But he does contend that a great effort 
should be made to keep both gadgets 
and complexity to an absolute mini- 
mum. He decries complexity resulting 
from poor design or “patchwork.” 

Here’s how Chattler sees complica- 
tion creeping in 

When a design engineer finalizes a 
hydraulic system to perform many com- 
plex functions, he usually ends up with 
i complicated system, and because of 
the time involved, he generally does not 
ittempt te simplify the 
system. It's easy to see how this hap 
pens, Chattler says, when one 
ers that the aircraft hydraulic designer 
starts his design with only vaguely cal 
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for outstanding news coverage—it’s 


for special assemblies, 


sub-assemblies and precision parts for aircraft and other industries 


it's 


SPECIAL 














troublesome 
tube 
assemblies 
machined, 
bent, 
brazed 


These tube assemblies, which provide return oil lines in a 
famous-make aircraft engine, proved “too tough to handle” for 
several subcontractors, But SPECIAL Machine Tool Engineer- 


ing Works has been able to meet both specifications and de 


livery dates. 


SPECIAL combines the engineering ability, tight quality 
control, high caliber workmanship and necessary equipment 


required to: 


* machine fittings to close tolerances and low micro-finishes 


with perfect threads 


+ braze to withstand pressure test and X-Ray inspection 


¢ bend tubing to rigid tolerances 


¢ design and produce metal Acceptance Fixture Gages to 
check contour of tubing and location of fittings, thus elim- 
inating assembly problems. 


No wonder blue-chip companies in the aircraft and other in- 
dustries have made a habit of calling in SPECIAL at the plan- 
ning stage. You'd find it profitable to do the same. 
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MACHINE TOOL ENGINEERING WORKS 
132 Lafayette St., New York 13, N. Y. 








culated requirements which become 
more realistic as the aircraft design 
progresses, with the resulting patch- 
work. Because patchwork consumes less 
time, it usually results instead of a com- 
plete redesign of the system or sub 
system. 

Another factor tending to complicate 
the system is the inclusion of additional 
subsystems after the basic design has 
been completed. 

Or, late in the system design 
the hydraulic designer, his group leader, 
or the procuring agency, discovers dis 
crepancies or non-compliance with spec- 
ifications, leading to additional patch- 
work, which further complicates the 
system. 

Then, during early production stages 
of the aircraft, additional discrepancies 
omplication 


stage, 


are discovered, and again 
results. 

Bevond this, after the aircraft is in 
service, additional troubles usually de 
velop and still more complication is 
added. 
> Planning—Chattler believe 
aircraft designer can overcome a 
manv of these difficulties bi 
degree of advanced planning, 
© Designing to a range of requirements 
rather than specific estimated require 
ments, especially when questionable 
data, which can only be obtained by 
flight tests, is available 
e Obtaining a review of th tem by 
the most competent personnel in the 


that the 
great 
i certaim 


uch a 


plant, in addition to the procuring 


igency, at a very early stage in the de 
ign, even though the designer does not 
consider the system to be 
© Reviewing the system from a “why it 
work” rather than 


why it will work” viewpoint—in other 


nn lize d 


won't viewpoint 
words, performing a failure analysis on 
the system 

e Eliminating marginal situations, that 
is, if the system appears to be marginal 
in certain aspects, rather than 
wait to find out if it will work 

© Redesigning when a new requirement 
irises requiring the inclusion of an addi 
tional subsystem which, if installed, may 


rede ign 


jeopardize the basic system 

Chattler that a 
must be done early in the de 
so that production-line changes 
pecially service changes can be cut to 
an absolute minimum. Much effort is 
involved in affecting a change on the 
It is even more difficult 
ifter it 


stresses good iob 
ign stage 


and cs 


production line 
to effect a change in the system 
is In Service 

P Simple Systems—Ih« 
igner must remember that the 
he designs must be manufactured, in 
spected and tested by production per- 
and thereafter maintained by 
service personnel. ‘This means that the 
svstem should be of such design that 
these jobs can be accomplished satis- 


hvdraulic de 
svstem 


sonnel 
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NOW! 


A new class of i 


G-E SILICONE RUBBER... 


still flexible 
after 24 hours at -120° F! 


A new low-temperature silicone rubber (SE-550), just an . ms 





or 


nounced by General Electric, now combines high strength and New G-E silicone rubber (SE-550) re- 
elongation with maximum low-temperature usefulness. Now you mains Hexible after 24 hours at —120° 


can specify silicone rubber for applications at lower tempera F , does not stick to metal after long in- 


tures than ever before possible. SE-550 shows practically no in activity. Hence it is specified for gaskets 


i for emergency hatches (shown here at 
crease in modulus at —100° F and retains useful flexibility below 5 


—120° F. 


50° F), astra domes and access win- 
dows on the Douglas Globemaster 


SE-550's low-temperature flexibility is achieved without sacri Manufactured for Douglas Aircraft 
: ’ - Company, Inc., by I Angeles Stand 
fice of high-temperature resistance or any of the other desirable : * a ee ee na 

. ure upper ann 


properties inherent in silicone rubber. It has good compression 


set and excellent clectrical properties 


CLIP AND MAIL TODAY! 


Or is HIGH HEAT your problem? 


Automotive and railway design engineers fh, a General Electric Company 
Section 351-4A 


Waterford, New York 


find the extraordinary heat resistance of 
G-E silicone rubber ideal for many appli- 
cations. Spark plug boots and supercharger Please send me product data on SE-SS0 sili 


gaskets are typical uses of this versatile en one rubber, including a free copy of Im 


ith Silicone Rubber. | am im 


gineering material which resists tempera- E sil wey 
= ’ Silmcor rubber tor 


tures of 500° F—in some cases, up 10 600° I 
ind gasket ( ) Sponged product 


( ) Wire and cable ( ) Belting 
insulation ( ) Boots, sleeve bellows 
( ) Tapes and cloth ( ) Hose and ducting 


G-E silicones fit in your future 


Name 


GENERAL @@ ELECTRIC | ©: 


ae aa ee eae eee 


os 
“ 





All business 


is specialized 


... and nothing 
specializes 
on your business 


like your business paper 


Here's a smart bird who knows how to sell fast. He 
specializes... picks cold customers who are hot prospects! 
Specializing is profitable in your business, too. That's 
why this business paper of yours is so important. It means 
no frustrating scrounging for facts you need. A whole 
staff of editors scouts the country for you... and lines 
up new ideas, the facts about new products and materials, 
the profit slants on your business —in article after article 
like a row of sittin’ ducks. 

And the ads help, too! They talk business... your 
business .. . helping you slice a cost here, an hour there 
... Showing you new products, explaining new techniques, 
telling where to buy what. Like you, all the best informed 


people in your field read them carefully, clip and file them 
for reference .. . pass them along. Fact is, there are few 
ways for people-moving-ahead to get so much data for 
so little . . . or to find so much specialized help anywhere 
as you get in your business paper every single month. 





This business paper in your hand has a plus for you, because it’s 
a member of the Associated Business Publications. It’s a paid 
circulation paper that must earn its readership by its quality .. 

And it’s one of a leadership group of business papers that work 
together to add new values, new usefulness, new ways to make the 
time you give to your business paper still more profitable time 


A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet.’’ Room 2710. 


McGRAW-HILL PUBLISHING COMPANY 


330 West 42nd St., New York 36, N. Y. 
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factorily in minimum time by the talent 
available 

Chattler does not contend that per 
sonnel could not be trained to deal with 
complex systems. But the time factor 
is against them, he says. Squadron per 
sonnel generally do not stay in one place 
long enough to comprehend thoroughly 
a complex system 

Chattler points out the difficulty in 
trying to check a system for proper 
working order, such as is necessary in 
preventive maintenance or troubk 
shooting, if the system functions are not 
clear. He contends that even hydraulic 
designers get into difficulty with com 
plex systems, because the analysis of 
these svstems is so difficult 
> Case of Complication—Chiattler gave 
as an example of an unnecessarily com 
plicated system a brake system designed 
for a carrier-based aircraft 

Master cylinders operated power 
brake vaives, which in turn fed system 
pressure to the wheel brake. ‘The emer 
gency system used the same master 
cvlinders but, by the use of a selector 
valve, permitted shifting of master 
cvlinder fluid through a separate set of 
emergency brake valves feeding pressure 
from a_ separate emergency vstem 
through shuttle valves to the wheel 
brake. In addition, a parking brake 
valve, receiving its pressure from the 
same emergency system, supplied pres 
sure to the wheel brake for parking 

Chis brake svstem was considered re 
liable because three means were pro 
vided for applying brak« Actually, 
brake system failures did occur—both 
manual and emergency systems failed to 
function. In every case, maintenance 
personnel had great difficulty in deter 
mining the reason for the failure 

One of the biggest faults of the basic 
complicated system was that no true 
emergency system actually existed 

Ihe master cylinders were common 
to both the normal and emergenc 
tems. Hence, any type of failure in the 
master cylinder circuit resulted in fail 
ure in both the normal and emergency 
ystem 

In several instances, the rudder pedal 
mechanism held the pedal in the de 
pressed position, so that when the nor 
minal system failed and the selector wa 
hifted to emergency, the master | 
inder was unable to r pl nish it uppl 
of fluid to permit operation of the em 
gency valve 

Simplification of the 
came the troubl 
P Interconnected Systems—\lan’ 
igners have interconnected vari 

rate systems to accomplish weig! 

gs and other benefit Thi 

reliability factor, Chattler sa‘ 

lc the designer is exceptionally care 
ful, a single failure can cau multip] 
ystem failure 

In one undesirabh 
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New Low Prices 
ON AIRCO WELDING WIRE 


for the Aircomatic” and other inert- 
gas-shielded arc we'ding processes 


Consumable, spooled wire — stainless, 
copper-base alloy and aluminum - 
now at new low prices. The following 
sizes are immediately available 


Airco ALUMINUM 3/64”, 1/16”, 3/32”, 1/8” dia 
Airco STAINLESS 035", 045”, 1/16", 3/32” dia 
Airco COPPER-BASE ALLOYS 035", 045”, 1/16", 3/32” dia 


For complete price list and table of all Airco wires, including 
chemical analyses, gauges, lengths and stock numbers, call your 
nearest Airco office, or write Dept. 17 AW Air Reduction Sales 
Company, 60 East 42nd Street, New York 17 





Specify Airco wire for — 


* Controlled, uniform chemical analysis 

* Highest possible standards of surface finish, cleanliness and 
straightness 

* Careful spooling that assures smooth, uninterrupted wire feed 











Air Repuction 
60 East 42nd Street « New York 17, N. Y. 


Air Reduction Sales Co. « Air Reduction Magnolia Co. e Air Reduction Pacific Co 


Represented internationally by Airco Co. International = 
Divisions of Air Reduction Company, Incorporated = 
Dealers and Offices in Moat Principal Cities 


AT THE FRONTIERS OF PROGRESS YOU'LL FIND... = 
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system, three supposedly independent 
systems failed as a result of a maladjust- 
ment on the part of the wing flap emer 
gency selector valve handle and a failure 
in the normal utility system 

Here's what happened: A leak devel 
oped in a fitting in the utility system’s 
main pressure line, and the wing flap 
emergency selector valve had a position 
which would supply emergency pressure 
to the utilitv svstem. This valve and 
lock were improperly adjusted so that 
emergency fluid was leaking into the 
utility svstem 

I here was no leakage so long as util 
ifs pressure was Opposing it. But when 
the utility system lost all of its fluid, 

it did, the emergency system fluid 

» was lost through the same leak in 
the utility svstem. Because the emer 
gency fluid supply was the bottom half 
of the aileron boost reservoir, it also 
drained all of the aileron boost fluid 
In this way, all three svstems failed 

lo prevent recurrences of these con 
ditions, a separate emergency system 
reservoir was provided and the emer 
gency-to-nomal system interconnect wa 
climinated 

Uhis same system had another unde 
irable interconnect—the common reser 
voir pressurization line If this line 
failed or one of the reservoirs failed 
pressurization would be lost to all sv 
tom 
> Peak Pressures—Development of peak 
pressures higher than the allowabl 
135% of system pressure must be con 
idered in designing for system reliabil 
ity, Chattler contends, especially inso 
far as seal life and structural damage 
from fatigue are concerned 

Ihe most common causes of pressure 
surges or oscillation are those accom 
panying the rapid opening or closing of 
valves and the pressure fluctuations ex 
isting during normal pump operation o1 
with pump cavitation. The former are 
transient pressure surges or damped 
pressure oscillations, while the latter are 
1 steady state condition tuned to the 
pump piston frequency 

Chattler savs more time must be 
spent determining these pressures inaly 
tically and then checking bv actually in 
strumenting the aircraft 

Chattler spoke about high rates of 
flow being suddenly stopped or shifted 
into other static fluid columns. Par 
ticular attention must be paid to inlet 
and outlet flows in pressure regulators, 
olenoid-operated control valves, man 
ually operated control valves where high 
mechanical advantage levers are used, 
flow regulators, sequence valves, pres 
ure-operated shutoff valves, and other 
devices which may suddenly stop o1 
start fluid flow 

Not only the pressure lines, but re 
turn lines also must be considered 
Chattler savs many designers are under 
the impression that return line pres 
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diameter. Gives 


1/500 hp reversible split held DC motor 
built for aircraft manufacturers. Model 
0810 ts only 2% inches over bubs. 1% inches 
quick response at sea level or 
6U OOU feet 


ny electrical rotating equipment— 
wall make it! 


What the controls call for, a Holezer-Cabot motor will do 


Whatever electrical rotating equipment you need, 
Holtzer-Cabor will design and build it for you 


We've been building fractional and miniature motors 
for the best part of a century . . . and for the aircraft indus- 
try during the last two wars. Our present facilities for engt- 
neering fhp motors, servo and servo-mechanisms are at 
your service. 


The 0810 (shown here) illustrates the work we do and 
¢an do for you, in the field of aircraft actuators auto- 
pilot systems, wing flaps, trim tabs, gun charging, com- 
putor systems, all types of timing devices. 


Send us your fhp motor and actuator problems. Size? We know 
how to make them small. Power? We make bantams to 
do the work of brutes. Dependability? Our experience 


in special motors goes back for generations. Service? 
We have the Capacity So let our engineers work on 
the projects you are working on. Write us about the motor 
and actuator problems that are worrying you now. 
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HOLTZER-CABOT 


NATIONAL PNEUMATIC CO., Inc. 
BOSTON 19, MASS. 














HIGHLIGHTS IN Jet Engiteoring es 


New jet engine designs 
further reduce frontal area 
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EASY LESSONS \. 


for evety pilot who doesnt << 
want to leatn about oils — 
the hard way ! 








Gs 2 


i For horizontally opposed, 2: For radial engines, or where 
a detergent oil is not desired, use 
Gulf Aircraft Engine Oil, 














It’s the world’s finest detergent-dispersant aviation oil This top-quality, non-detergent, straight mineral lubri- 
Minimizes ring- and valve-sticking, oil consumption, oil cating oil is approved by Pratt & Whitney and meets the 
screen-clogging and plug-fouling, because it keeps con requirements of other aircraft engine manufacturers for 


taminents “in suspension”. . kee ps them all types of service in radial engines. It 


from forming harmful deposits may also be used in horizontally op- 

Gulf's exclusive Alchlor process—an posed engines when operating condi- 
extra relining step—makes this oil extra : y tions do not require a detergent oil 
pure, extra-ethicient. Users of Gulfpride 


Gulf Aircraft Engine Oil, Series-R 
Aviation Oil, Series-D have actually in 


retards sludge and carbon formation, 


AVIATION PRODUCTS and retains its body at high operating 


temperatures 


creased periods between engine overhauls 


as much as 100%! 








Now! MICRONICFILTERING| | --..dssures you of ... that superterrific 
on Gulf Aviation Gasoline | |“REFINERY-CLEAN’ fuel. GULF AVIATION GASOLINE! 
dispensing equipment... | | Another great reason 
for insisting on.. 























Gulf Oil Corporation + Gulf Refining Company 





In a recent series of tests 
on several different model aircraft, re 
turn line peak pressures as high as 3,400 
psi. were recorded 
> Intermediate Stops—Particular atten 
tion should be paid to subsystems where 
the actuation is stopped in intermediate 
position 
Generally 
only 
snubbing effect of the output clement 
gradually stops the fluid flow in the sy 
tem 
But where 
are involved, the control valve 
stops the fluid flow, such as in wing 
flap systems, installations, im 
power- boosted and 
flight-contro] 
in wingfold installations where the in 
ertia loads of the wings are 
Another condition — that 
high-transient pressures is the effect of 
Gs or other types of forces acting on 
the actuated clement of the system 
For example, in the landing gear s\ 
tem one must consider the effect of G, 
the effect of applying wheel brake dur 
ing the retraction especially on 
landing gears that are actuated fore or 
aft, the effect of spinning 
wheels, especially if the gear 
through the gyro plane during retrac 
tion, and the effects of ground checking 
the landing gear without the damping 


sures are low 
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volves complete half cycles, the 
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action 


dive brake 
powel! operated 
svstems, and especialls 
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gyroscopic 


rotate: 


action of air loads 
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QUICK DIP AND DRY 


Five minutes is all the production time re 
quired on this conveyer dipping and drying 
line at Pastushin Aviation Corp., Los 
Angeles, for corrosion-protective treatment 
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of jettisonable fuel tank components 
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by convection currents 








Wherever 
You Are 


in the United States 


You can obtain up-to-date 
factory parts for 
your Pratt & Whitney 
Aircraft engines... 


quickly and easily 


Check the authorized Distributor 
of Pratt &.Whitney Aircraft 
parts nearest you— 


PACIFIC AIRMOTIVE 
fee) tice) 7 Nile), | 
Lockheed Air Terminal 
Burbank, California 
Oakland Municipal Airport 
Oakland, California 
OT ae A a 


_ SOUTHWEST 
AIRMOTIVE COMPANY 


Love Field, Dallas, Texas 


NORTHWESTERN 
AERONAUTICAL COMPANY 
Holman Field, St. Paul, Minnesota 

sf 


AIRWORK CORPORATION 
Millville Municipal Airport 
Millville, New Jersey 
36th Street (Opposite International 
Airport) Miami, Florida 


PACIFIC AIRMOTIVE 
ele) ite) File). 
Linden Municipal Airport 
Linden, New Jersey 


Mo Ce 
stocks of approved ports for current Pratt 
& Whitney Aircraft engines 

Always insist on up-to-date factory 
ports—they'll assure you of maximum 


engine performance 


Pratt ¢ Whitney 
Aircraft a % 


One of thelfour divisions of 


es ee 


EAST HARTFORD, CONNECTICUT 








CASTERS 


Choose just the right 
caster or wheel for your 
needs from the Darnell 
line of nearly 4000 types. 
These precision made 
casters and wheels will 
help you speed up pro- 
duction . . . will pay for 
themselves many times 
over. 


SAVE EQUIPMENT 
SAVE FLOORS 
SAVE MONEY 
and TIME 


2 
DARNELL CORP, LID, 


DOWNEY, (LosAngeles County) CALIF. 





vy 
60 Walker Street, New York 13,N.Y. 
36 North Clinton, Chicago 6, Illinois 





which are dependent on flow to create 
proper pressures, such as restrictor un 
its installed for creating upstream pres- 
uir¢ 

This reduced flow occurs when en 
hydraulic pumps are used 


proach condition of 


gine-driven 


that 1 ,m the ip 


the aircraft where the 
mid taxi 
| 


engines are at re 
duced rpm conditions wher 
the engine ire also at relatively low 
rpm 

In multi-pump installations, consid 
cration should be given to single-pump 
flow performance and its effect on the 
system at reduced engine speeds, Chat- 
tler says. Pumps which have very low 
volumetric efficiencies at low rpm. 
should also be examined 
> Accelerations, Depressurization — In 
dealing with aircraft which during nor- 
inal maneuvers can create as high as 
7G, serious consideration must be given 
to the effects of these 
the functioning of the hydraulic system, 
the components, the mechanisms within 
the components, the fluid columns, and 
other large fluid masses 

Whenever a subsystem of an entire 
system is depressurized, consideration 
must be given to the effects on the posi- 
tions of the actuated services, Chattler 
points out 


accelerations on 


In most cases mechanical latches 
must be used to retain the services in 
the position to which they were actu 
ated. Hence, one of the important con- 
iderations with a depressurized sub 
vstem is to insure that marginal adjust 
ments in the locked position do not ex 
ist 

In sequencing operations it is impor 
tant, Chattler says, that the depressur 


acy 


HUGE FLASHWELDER 


Huge ‘Taylor-Winfeld flashwelder is being 
tested at Douglas Aircraft Co.’s Long Beach, 
Calif., plant to eliminate hand-welding of 
C-124 Globemaster landing gear parts and 
struts. The welder also may be added to 
Douglas’ RB-66 reconnaissance bomber pro 
duction line. Power for the Douglas-speci 
fied tool is supplied by two 400-kva. trans 
formers in parallel, one supplying current 


ization caused bi 
uit to another be checked 
landing 
wcre sequenced to the main 
uch a manner that when the do 


eque nein 


In one case, the 


open a sequence valve wa 
permit the main gear to unl 
tend, As soon as the gea 
extend, the gravity effect 
it to exceed the pump rate ai the 
pressure in the main gear linder 
dropped to zero. ‘Then 

icting on the gear door 

the door into the gear befor 

fully extended 

> Air Effects—Many systems have been 
designed recently where insufficient 
consideration has been given to bleed 
ing air from the system and to prevent 
ur from entering the system, Chattler 
reports. ‘This, he i serious re- 
liability item 

In several recent cases 
installed U-cup type seals in lieu of 
O-rings in licht-control system actuat 
ing cylinders to reduce friction. ‘This 
lie considers poor design, because in a 
flight-control system, the surfaces in 
returning to the feathered position can 
be driven to this position by a gust ait 
load that usually exceeds the fluid 
uppl\ 

When this occurred, au 
sucked into a cvlinder and 
stability could result. 

Chattler says that in multi-pump in 
stallations it is important to install air 
bleed provision in each pump pressure 
line to permit the pumps to prime 
properly after a system has | ove! 
hauled, repaired, or a n np in 
talled The pump 


Says, 1 


} 
design I nave 


reason is that 





MAKES SPARKS FLY 

to the top dies, the other to the bottom 
dies. Maximum welding current is 110,000 
amp. Welder is 32 ft. long, will accommo- 
date work up to 12 ft. in length. Part is 
held in place with a 40-ton clamping force. 
Douglas says the machine will weld almost 
instantaneously bars or tubes of steel, tita- 
nium and other metals with joining area 


of up to 12 sq. in. 
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ually prime itself first and build 

up system pressure against the opposite 
pump’s check valve, thus preventing the 
Opposite pump from priming. In these 
installations, it is also important to in- 
sure that adequate capacity air-bleed de 
vices are used 
© Temperature—High temperatures in 
hydraulic systems are rapidly becoming 
a very serious problem. This difficulty 
can be alleviated substantially if tem- 
perature is considered during the design 
of the system rather than first designing 
a system, be the temperatures what they 
may, and then trving to do something 
about it, the BuAer control systems 
chief contends 

Speeds increase the temperature prob 
lem, but Chattler savs there are a large 
number of lowspeed planes that have 
hydrauli 
lems 

Designing now to keep system tem 
peratures down is a real necessitv, he 
claims, in order to permit high temper 
ature developments to catch up 

Chattler mentions the items that af- 
fect the system temperature and points 
out what can be done to solve the heat 
problem: 
¢ Ambient temperature of the system. 
Avoid hot spots; if unavoidable, in- 
sulate or provide cooling or ventilation 
for the compartment, install lines to 
take advantage of cooling by radiation, 
and avoid other heat producing equip- 
ment 
e Volumetric and mechanical  effi- 
ciencies, Calculate efficiencies and then 
design for high efficiencies; avoid waste 
in power by use of flow regulators or 
restrictors with high pressure differen 
tials; design subsystems to take advan 
tage of the system pressure; reduce in 
ternal system leakage 
© System design. Avoid circulating sys 
tems where heat is generated when no 
work is done; insure that cooling bypass 
lines, such as on variable displacement 
pumps, have a minimum pressure drop; 
where high-power drives are used for 
intermittent loads, make provisions not 
to waste power during low-load condi- 
tions; avoid using relief valves for pres- 
sure-regulating devices even for small 
periods of time; examine complete Svs 
tem for heat-producing devices and de 
sign to reduce the temperature 
> Low Temperatures—Low temperature 
also is a serious problem 

Chattler contends that many design- 
ers attempt to eliminate excessive oper- 
ating pressure by reducing the line size 
to create higher pressure drops, without 
consideration to the fact that the pres- 
sure drop will increase rapidly with a 
decrease in temperature. Installation 
of a flat plate orifice restrictor, on the 
other hand, would make the pressure 
drop relatively independent of temper 
ature 


tem high-temperature prob 


—Irving Stone 
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X 
TURBO 117 SLEEVING u% 


. durable silicone rubber coating fuzed Y 
to fibrous glass braid cannot be 
peeled . can be supplied to meet all 
Class “H" performance requirements 
of MIL-I-3190, NEMA VS-1 
lasting dielectric strength . . . 
humidity-resistant . oil-resistan 
. flame-resistant . . . non- 


corrosive . . . fungus-resistant 


Inside the 
Silicone 
Rubber Sleeving 


TURBO 117 SLEEVING 
«+ scientifically designed 
to be kink-proof ... can be 
knotted, bent, twisted 
engineered to meet extremes 
of temperature . . . flexible at 
100° F unchanged by 
temperatures as high as 500° F.., 


Samples will be sent to you on separate 
order. Be sure to ask for Turbo I17 
Sleeving. 


See us at the |. R®. E. 
Show, Booth £4-519 


Write for Bulletin 


® 


THE WILLIAM 


DEPT. AS-20 WILLIMANTIC, CONN., U.S.A 


TURBO Insulated Wires - Wire Markers « Extruded Tubing « Glass Sleeving and Tub- 
ing « Varnished Saturated Sleeving and Tubing - Cambric Cloths, Tapes, Papers « Mica 


SALES REPRESENTATIVES IN PRINCIPAL CITIES 


22 AND CO., INC. 


Telephone HArrison 3-1661 





BETTER JOBS 


HEALTHIER 
LIVING 


in the 


SUN COUNTRY 


As the world’s largest and 
leading Aircraft and Engine 
Modification, Overhaul and 
Engineering Organization, 
Grand Central Aircraft Co. 
needs high caliber men. If 
you are a good operator 
with experience in aircraft 
construction, write us. We 
need Electronic Technicians, 
Aircraft Eiectricians and 
Aircraft Radio Mechanics. 
Full employee benefits, high 
wage scales and excellent 
opportunities. 


\ MAIL COUPON TODAY! 





GRAND <€NTRAL 
AIRCRAFT <0. 


GLENDALE, CALIF. ® TUCSON, ARIZ. 


Personnel Manager, 
Grand Central Aircraft Co., 
P.O. Box 5072, Tucson, Arizona 





address 





city and state 





1 am quolified in the category checked 

below, and wish further information: 

[) Sheet Metal 
Layout Man 

(] Aircraft Radio 
Installer 

(_] Aircraft Radio 
Mechanic 

(] Inspector 

ae 22 OH Ge ey 


(] Engineer 
(_) Drafting 
(_] Alrcroft 
Electrician 
(] Sheet Metol 
Mechanic 


by we oes. 
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| excess profits taxes on June 30, 
| is Of particular 


| taxes go, 
| negotiation 
| to influence 


| vious peak of $7 


company 





FINANCIAL 








Beech 
Bell 
Bendix 
Bocing 


Cessna 
Convair 
Curtiss-Wright 
Douglas 


Fairchild Engine & 
Grumman 
Lockheed 

Martin 


McDonnell 
North American 
Northrop 
Republic 


Airplane Co. 


Sperry 
Thompson Products 
United Aircraft 


SOURCE; Company Annual Reports 


NOTE: 


instances in the above table. 





Tax Impact on Earnings 


Aireraft Companies—Calendar or Fiscal Year 1952 


EFFECTIVE 
TAX 
RATE 


The maximum combined tax rate 
70%. Adjustments incorporated in company accounts pertaming 
ous periods probably account for higher tax percentages shown in a few 


REPORTED 
NET 
EARNINGS 
PER SHARI 


EXCESS 
PROFITS 
PAX 
PER SHARI 


$1 


that can be assessed in any one year is 


to previ 








Death of excess profits impost will aid industry. 


other government adjustments modify 


particularly excess _ profits 
took the top off the aircraft's 
industry's record reported earnings in 
1952 
or this reason, the possible lapse of 
1953, 
significance in viewing 
for the aircraft 
if excess profits 
price redetermination and re 
will remain continue 
aircraft earnings to a major 


l'axc 
taxcs 


the 
builders 


earnings outlook 
But even 
and 


extent. 

Compilation of earnings of 12 air 
craft companies shows net income of 
$81.7 million for 1952, against $30.9 
million for 1951, and surpassing the pre 
2.8 million established 
year of 1943. Individual 
varv, of course, and 
companies 
for expan 


An indi 


in the war 
results 
requirements of the separat« 
differ as to capital demand 
tivities 


sion and research ac 


‘How EPT End Will Affect Aircraft 


but 


earnings too. 


vidual mnot h 

dustry average 

> Subject to Change—Morco 

is a mistaken belief that reported 
and cone lu 1\ 


( Ollpan 


there 
1952 
carnings are final Actu 
ally there can be no 

In the first 
nature of the business is such 
nual reports reflect accounting detet 
minations Comprising many elements 
which are of an estimated nature. Only 
after contracts are completed is a true 
measure of operating results known. 
Adjustments generally are taken into 
the accounts during the year in which 
the contract 1s completed rather than 
re-stating reported results of previous 


such issuran 


ontracting 


that an 


place ii¢ 


Vcars. 

Of greater imp 
redetermination: 
att 


rtance ar the price 
rotiation 
raft 


ind reneg 
processes that t all military ai 
contracts 

e Price redetermination in 
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= tern Particulerh severe for most 
aircraft companies. 


early, price redetermination is fre 
quently reflected in current annual 
counts, but by no means at all times 

¢ Renegotiation comes at the final 
stages and covers all military contract 
operations during a given year. ‘This 
may not take place until years after 
the completion of a company’s annual 
results. For example, the Renegotia- 
tion Board may not finish its review of 
1952 results for most companies until 
1954 or 1955. 

Until a clearance notice is received 

from the Renegotiation Board reported 
results for the year in question have a 
tenuous note and must be regarded as 
tentative. Subsequent adjustments, if 
any, may be treated as a surplus adjust- 
ment or as part of the then current 
years operations. 
P Excess Profits Tax—The accompany 
ing table, an exclusive compilation by 
AviATION Week, shows the over-all ef 
fective tax rate for a group of aircraft 
companies, together with reported net 
carmnings per share after the stated 
amounts of excess profits taxes paid dur 
ing 1952. ‘The major bite of the exces 
profits tax is self-evident in virtually 
cCVcTy Cas¢ 

From a superficial viewpoint, some 
observers may expect all aircraft com 
panies to benefit automatically this 
year if the excess profits tax is allowed 
to expire on June 30. ‘This may be far 
from the case 

In the first place, 
the separate aircraft companies will feel 
the effect of excess profits taxes to a 
varying degree depending on whether 
they are on a calendar or fiscal year basis 

\ calendar year company’s earnings 
will be subject to the full 30% EPT, 
with the full vear’s results taxed at half 
the original rate (30%) 

Companies with a non-calendar fiscal 
year will be subject to proportionately 
more or less EPI imposts For in 
stance, a Sept. 30 closing date will call 
for thre« quarters of 30° or 224%. 
> Final Analysis—Of greatest  signifi- 
cance, in the final analysis, retained 
carnings will be determined as final and 
conclusive only when the Renegotiation 
Board issues its clearance notices to 
the separate companies. Past experi- 
ences have demonstrated that there are 
no hard-set rules and regulations which 
guide the renegotiation processes. Cir- 
cumstances and conditions change as 
do the composition of officials handling 
renegotiation 

For this reason, it may be highly pre- 
mature to assume arbitranly that the 
lapse of excess profits taxes on June 30 
will bring automatic increments to air 
craft earnings in the same measure as 
the tax relief 


1953 earnings of 


—Selig Altschul 
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Involving individ- 
ual contracts and coming relatively 





t many of the pla 
that guard our nation 


Here are 
the hundreds 
with proven re 


TANDEM FLOAT SWITCH 

For tip tank applications, this switch is designed for 
fuels of two different specific gravities, and utilizes 
two independent floats and four levels of indication. 
Small tank opening required increases tank structural 
strength 


SENSITIVE LOW PRESSURE DIFFERENTIAL, GAGE OR 
DIFFERENTIAL SWITCH een TYPE Aneto SWITCH 
Utilizes rom-air. For warning device on fic use with fuel or hydra fluids. Deper 
landing gear, and bomb-bay systems ais bie fuel pressure warning device Extrer 
safety switch on cabin and d rugged. Withstands high surge press 


ible with tape 


ideal as a 
icing heaters. Completely self dra na External adjustment. Avail 


r straight thread ports 


Research and development by Aero operations on military aircraft of 
tec instrument specialists have for a the finest types, but also provide 
number of years resulted in scores more complete automatic control on 
of different types of automatic con famous-make commercial planes 
trols to meet specific needs of every Call on the Thermix aircraft repre 
major U. S. aircraft manufacturer sentative nearest you at any time to 
These devices not only safeguard help solve your control problems 


AIRCRAFT REPRESENTATIVES 


CLEVELAND 29, OHIO GREENWICH, CONN SEATTLE |, WASH DAYTON 3 onto 
Jay bngines a4 j nS Ha nd, ls John E. Freeman & Asa day bkngin ne Co 
$15 Pearl Rd 45 E. Putnam Ave 29 Uth St i721 ba i mt 


GLENDALE 2, CALIF BALTIMORE, MARYLAND wit ig be 17, KANSAS 
t na ne ering ¢ j &. Ha nd, is John } e an & A 
2 W. Gilenoa I Stanley L. Mantor 401 B. Ke aK 
( well Ridge Road 
Lax Kaven, Maryland 
Project Engineers 


THE THERMIX CORPORATION 


REENWICH, CONNECTICUT 
Canodion Alfiliotes: 7. C. CHOWN, LTD GREENW Oo £ cu 


1440 St. Catherine St. W., Montreal 25, Quebec * 983 Bay Street, Toronto 5, Canada 


THE AEROTEC CORPORATION 


AIRCRAFT DIVISION GREENWICH, CONNECTICUT 
Designers and Ma Regulating, Relief 
and Check type , re witche Gage, Altitude Differential and Absolute 
Types— Float S ( yottom or side mounted — Single, Dual, or Tandem 


omatic ¢ ntrol \ 
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Ryan Doubles C-97 Aft Fuselage Output 


r 


of Ryan-built aft fuselage section for the 
CARGO LOADING BAY Boeing Stratofreighter is built to take . . . 


4 


a —~ 


» 
races - as / 
- 


PODS for inflight refueling on the KC-97 tanker version. The pods hold refueling 
operator and controls, Here they are seen bottom-side up during assembly. 


are grouped compactly in new layout, to 
AUTOMATIC RIVETERS save space, improve tool utilization. 


58 


Ryan Acronautical Co. has rev imped 
its Stratofreighter production plans, al 
most doubling output of Boeing C-97 
ift fuselage sections with only a slight 
increase in factory floor pace 

I'he C-97’s aft fuselage is a huge 
tructure—35 ft. long and 11 ft. in di 
imeter at its larger end. Its component 
ire a large forward section, an inter 
mediate smaller section, the tail cone, 
i set of clamshell cargo door ind a 
large pod installation accommodating 
im operator and controls for inflight 
refueling 
P Squeeze Play—When Ryan received 
production orders calling for a nearly 
doubled rate, its methods engineers be 
gan to study means to pare sharply th 
35,000 iq. ft. of idditional floor pact 
that was at first considered n iry to 
do the job 

A new layout for improved parts flow, 
better assembly methods and more efh 
cient handling fixtures were installed 
that only 10,000 sq. ft—13 of added 
floor space would handle the big pro 
duction load. 

Ryan forms practically all of the 
thousands of parts that go into the aft 
fuselage. Previously, the formed parts 
were brought to each of the five major 
assembly areas, fabricated there into 
subassemblies Lhese ubassemblies 
were built into intermediate assemblies 
which were incorporated into final as 
semblies making up the basic elements 
of the aft fuselage. 

With this pattern of one assembly 
flowing inte another, it was not pos 
sible to establish simple, straightline 
production methods 
> Operations Centralized—Ryan meth 
ods engineers Harry Holyome and John 
Roush improved the plan by centraliz 
ing the subassembly work according to 
type of assembly. Whereas similar types 
of work had been performed in each of 
the five assembly areas for different 
components, these operations now were 
brought together. This way a larger 
volume of work could be scheduled at 
1 more uniform flow 

I'he new plan pulled some of the 
work farther from its immediate des 
tination, but this disadvantage was far 
outweighed by boosted efficiency, Ryan 
claims 
> Riveting Grouped—Grouping the sub 
assembly operations makes it possible 
to get greater utilization of tools, per 
onnel and supervision. Thus, five of 
the Chicago automatic riveting ma 


chines are grouped in a compact circl 
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tL , 


ROTATING FIXTURE 


used only for 
bench-built aft-frame sections 


assembly operations, handles 





ON THE WAY 


Loaded with rivets running from 4 to 
fs in., a large variety of small parts can 
be processed on the machines. 

If these small parts were widely sepa 
rated, Ryan claims, it would require 
many more of the automatic riveters 
and they would operate at lower load 
factors 
> Drill Rearrangement—Previously, two 
radial arm drills for attaching holes in 
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5 
a 


} ; 
; 


giant aft fuselage sections are loaded on box cars at San Diego 


for shipment to Boeing and final assembly. 


heavy bulkhea VCI perat 
Iw » of the i 
tures were acce b] 


erved th 


Lt ill pea 
rate location embly fix 
tr 


one hxture 


} 
rill w 


one ( l 
other operated 
per day 
Ryan moved the thr 
gether so that each drill ean now 


two fixtures, affording a better 


fixture 


balance, higher tool utilization and 
higher production of parts 
> Frame Scheme—The largest fuselage 
frame had been built in a big fixture 
which allowed only two employes to 
work on each assembly 
Now Rvan builds this frame in threc 
parts, and uses the fixture 
only. With this scheme it 
the frames at almost triple 
r rate 
ult of ssibility, six 
in be devoted to this operation 
tead of two, 


n ben he . 


for assembly 


better acce 


each person performing 
more limited number of operations 
for increased efhciency 

Assembly of the refueling pod ha 
been cut by three hours by attaching 
the support bracket to the boom com 
before the unit is placed in 
fixture This allows more 
rform the job simultane 
accommodated 


partment 
the pod 
rs to p 
usly than could be 
within the Pp d 
> Floor Economy—Mobile racks have 
been a big help in economizing on floor 
pace. Some of these are used to carry 
the 23-ft. longerons and 7-ft.-diameter 
bulkhe ids but also serve as temporary 
torage facilities, occupying aa less 
pace than dollies or trucks 
Extension of the upper deck of the 
platforms surrounding the large forward 
tion of the aft fuselage has afforded 
temporary storage space for longerons, 
headers and large aluminum sheets 
Formerly, these items were stored on 
the factory floor, where they encroached 
on production space 


Plastic Tanks Will 
Save Aluminum 


Aircraft fuel drop tanks will provide 
one of the major uses for glass-rein 
forced plastic laminates. In this appli 

ition, they should ubstantial 
ymount of aluminum and money 

Industry observers estimate that with 
the fr y of use involved in an all 

it conflict, the 

tanks might almost equal the con 
umption of this metal for 
An nN these tanks 


] 
| 
hostil t itor 


Save a 


que 1 
iluminum tonnage 
urtran 
ire rr ke 1 ed Ovc! 
there is no salvage re 
Also, the aluminum unit for a fighter 
eported to cost about $250 as against 
$120 for the glass-plastic 
tank, which also is lighter. 
> Fast Fabrication—How rapidly these 
glass-plastic tanks are entering the air- 
raft picture is indicated in a report 
from reliable that Admiral 
Corp.’s Molded Products Division is 
production of 225-gal 
Fiberglas-reinforced droppable units, 
vith 10,000 of the tanks to be built 
vithin five at a rate of 2,000 
per month 

The plan is to make it possible for 


pproximat 


ources 


idving for ma 


months 
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GET THE 
FEATURE 
FACTS 


FIRST, 


f 


SINGLE ROW 
B SERIES 


FEATURE FACTS 


* Spherical inner race—a basic 
Shafer feature—insures mini 
mum roller movement across 
inner race under misalignment 


* Simple, rugged, compact con 

struction. Full complement of 
rollers. No retainer. One piece 
inner and outer roces 


20° integral self-alignment with 
inner race shouviders providing 
positive alignment stops 


* High radial load copacity 

Rollers and races of SAE 
52100 steel, through hordened 
for maximum reserve shock load 
capacity. 


* Self-aligning, self-wiping, free 
running positive contact seals 


* Exposed bearing surfaces cad 

mium plated. Stainless stee! ex 
ternal seal plates. 
Pre-lubricated—ovter race 


grooved and drilled for easy 
relubrication. 


SHAFER 


sjngayey 


SELF -ALIGNING 


Anrcrafi Bearings 








ConCaVex —aviation’s mos? ver- 
satile bearing design — offers the 
ideal, “built-in” solution to pfac- 
tically any space, weight, capacity 
or misalignment problem the air- 
craft designer may encounter. 

But, with all its versatility the 
ConCaVex principal permits bear- 
ings of simple construction, few 
parts, rugged compactness and 
exceptional reserve strength. 

Maximum efficiency under 
misalignment is obtained by mini- 
mum movement across 
spherical inner race. 

Shafer ConCaVex bearings — 
industry proven for more than a 
third of a century —are available 
for all aircraft control systems in 
single row (illustrated above), 
double row and rod end types. 
Write for data covering our com- 
plete line of both aircraft and 
industrial bearings. 














SHAFER BEARING CORPORATION 
801 Burlingten Ave., Downers Grove, Illimels 


66/2? 


Single Rew + Devble Rew «+ 
Red End Types In All Standard Sizes 
* All Self-Aligning + All Shielded 








these tanks to be glued in the field, join 
ing the end portions and center sec 
tions, with slight application of pre 
ure. Epoxy resins would be used 
lemperature is no factor in the assem 
bly scheme, it is said 
The hic Id i embl inl be made Ill 
one man-hour, according to reports 
> Mold Data—Details on production 
equipment for the 225-gal. tanks hav 
been revealed by Molded Product 
Three huge tceel mold ire being 


built by the compan\ lank end and 





center portions will be constru ted in 
33 sections. The design is such that th 
molds can be altered to produce either i 
$0-gal. or 200-gal. units by merely add 
ing or removing section 
Molded Products reports that th 
225-gal. containers will be 150 in. long 
and 23 in. in diameter 
> Larger Tanks—Another liberglas-rein 
forced fuel tank project is reported to b 
underway at Zenith Plastics Co., Gar 
dena, Calif., under a development con 
tract for 40 units of 450-gal. capacity 
This droppable tank will be more highh 
stressed than a smaller, 225-gal. con 
tainer. New press will be 1 quired t 
handle production of these larger tank 
7enith’s activities in the plastics field 





were outlined in AviATION Week (Mai 
23, p. 42 I'he company has fashioned 
ome of the large reimtor ed-pla tx 
components ever produced 

> Plastic Planes—The first “airplane” t« 


be built entirely of Fiberglas-reinforced 


plastic probably will be the Air For 


A-27 tow target scheduled to be pro 





MAGNESIUM BRAKE 
Large magnesium casting—a speed brake for 
Chance Vought’s twin-jet F7U-3 Cutlass— 


will replace earlicr aluminum alloy brake 





on the plane, with substantial savings in 
cost. The new unit, reported to be the 
largest of its type on any contemporary 
fighter, features an unusually thin shell for 


the area involved. Its light weight per 





mits easy handling. Brake was cast by 
R. H. Osbrink Co., Los Angeles, whose 
activities in the thin-wall magnesium cast 
ing field were outlined in Aviation Week 


(Dec. 29, 1952, p. 31) 
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guided rhe first commercial 
flight * with such accurac 
the now-famous %Sca 
System’s flight gar 
“works toa mira ". How 
produce this gyt6 that 
o have less tha 1” 
Admittedly, it was @ gyro,/but the 
/ answer nevertheless f 4 advafced pro- 
|} duction techniques a ciliti¢s that are 
| pushing gyroscope picision toward per- 
| fection. Today, evemimachining of gyro 
| parts is being) sccompiishe at E-P in a 
| specially constructed, atmosphere-con- 
\trolled room Where castings “soak” for 
\36 hours to assure stability of cirefully 
machined tolerances—where elect?onic 
air cleaners snatch mp foreign particles so 
fatal to delicate mechanisms — where 
specially constructed Machines avty maci- Ke 
cally ‘hold split-hair tolerances as a matrer. Wry) 2 
of routine and surface finishes are main- WS 
tained tothe inctediblelimits ofthe thick- 61 \— TDN 
ness of a sipglc dight band. In the estire , a —— np 
industry,/© Eclipse-Pioneer can offer \S Y 
precisipng facilities like S : “ 
literally are pushing 
ion, 
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° Snygen Equipment 
Precision Components fot 





Instruments ' Servo-inechanism and 
Flight and Ndvigotic Compd Equipment, 
Instruments Sand, Pers fanent Mold and 
Power Supply Equipment , ings of Magnesium 
Air Pressurization and ice OPS Fe vous 

Elimination Equipment Plaster Mote Castings 
*Manvfacturing capacity is now o¥@ilitible for a great 
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TETERBORO, NEW JERSEY - DIVISION OF 


Export Sales: Bendix International Division 


72 Fifth Avenue, New York 11, N. Y. 


When called upon to 
HARNESS TIME 


HAYDON 


AT TORRINGTON 


HEADQUARTERS FOR 


TIMING 


A.C. and D.C. TIMING MOTORS + TIMING DEVICES 
TIME DELAY RELAYS + SPECIAL TIMING DEVICES 


TIMING ENGINEERING SERVICES 


HAYDON*® specializes in a varied line of standard timing 
components and custom engineered devices for volume 
application. 


Our research and engineering staffs are constantly seek- 
ing to develop new and better ways to harness time for 
industrial, commercial and military applications. 


In the field, HAYDON maintains a staff of engineers 
whose training, backed up by years of experience, 
enables them to help manufacturers insure, insofar as 
timing components can, the satisfactory performance of 
their products. The entire staff and rapidly expanding 
plant facilities of HAYDON are devoted solely to the 
production of timing motors, timing devices and clock 
movements, 


AT YOUR SERVICE 


The knowledge ond skill of our field engineers and our 
research and engineering facilities are available to help you 
solve timing problems. Write us in detail or ask that we send 
a field engineer to talk things over. 

“TRADEMARK REG. U.S. PAT. OFF 


HAYDON Mfg. Co., Inc. 


Subsidiary of GENERAL TIME CORP. 
3629 ELM STREET 
TORRINGTON, CONNECTICUT 





duced by East Coast Aeronautics, Inc.., 
Pelham, N. Y. 

It is reported that about a dozen of 
these small all-glass-plastic flying targets 
will be built. To promote interchang¢ 
ability of sections only 5 molds will be 
used to produce 18 parts. 

Beyond this project is seen the fibrous 
glass-plastic powered drone—the OQ-19 
—which probably will be built by North 
rop Aircraft’s Radioplane Division at 
Van Nuys, Calif. 
> Highspeed Job—High-temperature-r 
sistant Frous glass-reinforced construc 
tion for highspeed aircraft probably will 
not get its initial tryout in a plan 
proper. It is more likely that a missile 
will be the proving vehicle for this 
metal replacement scheme. 

This type of application would supply 

the high speed, temperature and struc 
tural conditions to introduce the ma 
terial for a new role in the aeronautical 
picture. 
P Jato Study—The fibrous glass-rein 
forced plastic also is being studied for 
possible applications in Jato bottles 
Here, consideration is being given to 
construction of the bottle entirely of 
the plastic, except for the metal nozzle 
liner. 

Operating conditions would expos« 
the material to a very high temperature 
for only a short time. Although the 








DESIGN 
ENGINEERS 


AND 


DRAFTSMEN 


With Experience on Airframes. 
Equipment Instrumentation. Hy- 


draulics & Structures 


hi, Aad 


TOOL DESIGNERS 
and PLANNERS 


LOFTSMEN 
DESIGN CHECKERS 
With Aircraft Experience 


@ This is a long-term program fea- 
turing the design and develop t 
of advanced JET AIRCRAFT, offer- 
ing recognition of ability and op- 
portunity to advance. Top salaries. 
Air-conditioned offices. Ideal subur- 
ban living conditions. 


KAISER METAL PRODUCTS, Inc. 


Radcliffe St. Bristol, Pa. 
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glass-plastic would not have the tem- 
perature-resistance of steel, the short 
pulse of temperature plus the high in- 
sulating characteristics of the reinforced 
plastic would enable it to do the job. 





PRODUCTION BRIEFING 





> Perkin Engineering Corp., has moved 
into a new 10,000-sq. ft. plant at 345 
Kansas St., El Segundo, Calif., to make 
standard and military laboratory and air- 
borne d.c. power supplies and associ 
ited electronic equipment. 


> Heli-Coil Corp., Danbury, Conn., has 
established Resources & Facilities Corp. 
as its exclusive licensee under Heli-Coil 
patents throughout the world. ‘The new 
firm will maintain offices in New York, 
Washington, London, Paris, and Tokyo 


> E. B. Wiggins Co., 3424 E. Olympic 
Blvd., Los Angeles, has leased an addi- 
tional plant comprising 15,000 sq. ft. 
at South Pasadena. ‘The firm makes 
couplings used in a number of manu 
facturing processes in aircraft and other 
industries. 


> Piasecki Helicopter Corp., Morton, 
Pa., which has been buying the com 
plete fuselage for its H-21 Work Horse 
from a subcontractor, soon will start 
making this major component itself 
The move marks the first step in a pro 
gram to curtail the firm’s subcontract 
ing program and to provide more jobs 
and steady employment at the home 
plant. 


P Fletcher Aviation Corp., Pasadena, 
Calif., has concluded an agreement with 
F'lyindustri Ltd., Oslo, Norway, for the 
latter to make auxiliary fuel tanks using 
Fletcher methods. Flyindustri now is 
making a British-designed tank but will 
switch to the U. S. model. 


Scott Aviation Corp., Lancaster, 
N. Y., and Firewel Industries, Buffalo, 
N. Y., are engaged in a joint engineer- 
ing and development effort to supply 
military and civil oxygen breathing 
equipment and special apparatus. 


> Aircraft Engineering & Maintenance 
Corp., Oakland, Calif., has been 
awarded a $3.5-million contract by 
USAF to recondition 68 Fairchild C-82 
Packet cargo planes. The firm bid 
$1,150 per plane plus $3.23 per man 
hour. 


® Chase Aircraft Co. has awarded a 
contract to Daley & Co., Inc., Trenton, 
N. J., for building its $2-million plant 
at Mercer County Airport on a 54-acre 
tract leased from the county for 99 
years 


AVIATION WEEK, May 18, 1953 








































































































































































































Oo PEWELOPMENT 
DESIGN 
PRODUCTION 
OPERATION 
TESTING 
TRAINING 
MAINTENANCE 
FIELD SERVICE 


— LAN D-AIR, nc. 


ae % 
GENERAL OFFICES @ 440 WEST SUPERIOR ST., CHICAGO 10, ILL. 
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REPLACEMENT PERCENTAGE 








20-MONTH SERVICE RECORDS 
PROVE LONGER PUMP LIFE... 

















| STANDARDIZE ON SKYDROL fag 





The charts shown here, drawn from service 
records compiled January 1951 through 
August 1952, spotlight an important oper- 
ating advantage of Skydrol, Monsanto’s 
nonflammable-type hydraulic fluid. 


Skydrol’s high lubricity makes possible 
longer pump life-- surpassing that obtained 
with conventional petroleum-based 
hydraulic fluids. This is especially true in 
constant-duty high pressure hydraulic 


power transmissions. 
Skydrol: Reg. U.S. Pat. Off. 


REPLACEMENT RATE FOR ROTATING GROUPS IN VICKERS HYDRAULIC 
PUMPS ON DC-6 CABIN SUPERCHARGER TRANSMISSIONS 


(Over 20-month period*) 


FIXED DISPLACEMENT PUMPS 

















Skydrol Reduced Replacement Rate by 49% 


VARIABLE DISPLACEMENT PUMPS 























REPLACEMENT PERCENTAGE 








Skydrol Reduced Replacement Rate by 41% 


"Figures were compiled at the time of overhaul of pumps. 
Analysis reviewed 345 mineral oil pumps, 884 Skydrol 
pumps, 343 mineral oil motors and 975 Skydrol motors. 


FOR TECHNICAL PERSONNEL. |7his 22- 
page book lists Skydrol specifications, 
pump wear and lubricity test data, 
compatibility charts, etc. Write us for 


your copy. MONSANTO CHEMICAL 
COMPANY, Organic Chemicals Divi- 
sion, SOO North Twelfth Boulevard, 
St. Louis 1, Missouri. 


MOS 
CHEMICALS ~ PLASTICS 


® 








Fast Writeoffs 
Accelerated tax amortization for man 
ufacturers expanding their defense facili 
ties is granted by the government in 
the form of certificates of necessity. 
Fast writeoff permits property to be 
depreciated in five years ; 
In the following list of recent certih 


cates, company name 1s given, followed 


by product oO! ervice, cost of construc 


tion deemed necessary for defense ex 
pansion, and the percentage of the 
expansion cost allowe d for fast write 


off. 


@ United Aircraft Corp., |! 

Conn iireraft engines & | 

® Waldorf Instrument Corp., 

Station, N. Y., aircraft parts, $39,111 ( 

© Austenal Laboratories, Inc., Dover, N. J., 
aircraft components, $145,540, 55° 

® Highland Tool & Die Co., Philadelphia 
machining of aircraft parts, $52,816 y 

® Vantool, Philadelphia, machining of air 
eraft parts, $14,017, 7¢ 

® Smith-Morris Co., Ferndale Mich 

craft parts, $15¢ 6, 45% 
® Surface Combustion Corp., ( 
Ohio, aircraft parts, $822,200, 4f 
Mansfield, Ohio, air- 


‘olumbus 


® Tappan Stove Co., 
craft parts, $210,047 
® Pure Oil Co., Toledo, specialized facilities 
for aviation gasoline $257,000 1a 
$50,100, 40 

® Oliver Corp., Latte 

$197,370, 65 

© Lear, Ine., 

$32,258, 50 

® Saffran Engineering Co., 

Mich., aircraft parts, $1.9 

® American Mineral Spirite 

aviation alkylate facilities, $ 

® Cook Electric Co., Chicagr: 

$243,615, 50 

© Machinist Tool Co., 

of aircraft parts, $9,780, 70 

© Ideal Roller & Mfg. Co., (? 

parts, $120,875, 40 

® South Bend Screw Products, South 

Ind., aircraft parts, $77,870, ¢ 

® Block, Sivalls & Bryson Inc., Kansas City 
Mo., aircraft parts, $1,150,298, 45% 

® Bendix Aviation Corp., Davenport Ia 
aircraft accessorie $133,351, 6 

® Hartwell Aviation Supply Co Los An 
geles, aircraft parts, $110,075, 50 

® Special Machine Tosi Engineering Works, 
New York, machining of aircraft parts 
$22,493, 70% 

® Kanarr Machine Specialties, Wilkes 
Rarre, Pa., machining of aircraft parts, $42,- 
988, 65° 


® Eastern Air Lines, Ine Miami iirport 
facilities, $3,750,000, 6¢ 
® National Airlines, Ine., Mian 
facilities, $300,000, 60 
© Piqua Engineering Inc., Piqua, Ohlo, air 


craft parts, $17,808 0 


airport 


® Configured Tube Products Co., Uellwood 
lll., aireraft parts, $260,000, 45% 

® Chicago Forging Manufacturing Co., Chi 
cago, aircraft parts, $71,500, 70% 

®* Trans World Airlines, Inc., Chicago, a 
port facilities, $3,000,900, 60 

® Hussmann Aircraft Division, St 
tircraft parts, $820,000, 45° 

® Cessna Aircraft Co Wichita 
$225.000, €0° 


' 


r 
Louis 
aircraft 


® Danuser Machine Works Tulsa ma 
chinery and aircraft parts, $6,109, 70% 

® Phillips Petroleum Co., Vhillips, Tex 

pecial facilities for aviation gasoline, $58 

400, 90% : $51,000. 90@ 

© United Machine Co., Fort Worth, aircraft 
tools, dies, jigs and fixtures, $80,895, 45% 

® Standard Oil Co. (Indiana), aviation alky 
late, $1,395,600, 10 

® Cole Electric Co., Culver City 
craft parts, $117,000, 45%. 

® Lockheed Aircraft Corp., Burbank, Callf., 
military aircraft, $101,000, 40% 

® Lockheed Air Terminal, Ine., Purbank 
Calif., airport facilitte $61,066, 6 


Callf., alr- 
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SMALL STAMPINGS 


A COST-SAVING, VERSATILE 
APPROACH TO THEIR MANUFACTURE 


Possibly 
quick look at the quantity involved decides 
how a stamping shall be made. Sometimes 
it is done that way but it isn't the sure way 
to lowest costs 


you've always thought that a 


A more scientific approach by the 
STAMPINGS Division of the Laminated 
Shim Company in Glenbrook, Connecticut 
frowns on the term “short run stamping.” 
There is what is known as the short run 
method but there is no definite dividing 
point between short run and production 
tolerances, material, 
many other items all affect the manufac- 
turing method when costs are being care- 
fully figured 


quantities. Contour 


NO ONE METHOD IS ALWAYS CHEAPEST; 
THREE ARE NEEDED 


Machine-Cut Method: The STAMPINGS 
Division goes one step further than Short 
Run and Production Methods. The 
Machine-Cut Method, though not strictly 
a stamping operation is a valuable addition 
to stamping procedure. Custom built 
slitters, cutters, saws and files use experi- 
ence-gained techniques to fashion the 
smaller quantities of parts. No dies are 
made; only stock punches are used. Obvi- 
ously labor cost is understandably high but 
there is no tool charge 


Short Run Method: As quantities increase 
(and depending upon the complications of 
contour, matcrial, etc.) the economy of a 
temporary blanking die must be consid 
cred to climinate the labor expense of 
machine-cutting. When this point is 
reached, manufacture is by the Short Run 
Method and the blanking is supplemented 
by other bench press operations. Here 
labor cost is at a medium level but a 
modest tool charge is incurred 


4 I 


NUMBER OF TIEGES 


Production Method: As quantities increase 
the Production Method using standard dies 
with high speed automatic presses becomes 
more attractive. A relatively high tool 
charge can then be amortized over a great 
number of parts. Labor charge is 
negligible 


The Production Method as developed 
by the STamMpPinGcs Division is offering 
unusual Cost saving possibilities because of 
the new low-cost, full service Hecht-type 
die developed by the company for certain 


applic ations 


It is interesting to note that sometimes a 
very small quantity of parts would require 
a standard die because of complications or 
tough materials in- 
Thus occasionally a very small 
quantity goes into the production classifi- 
cation 


close tolerances of 


volved 








NUMBER OF PreceEes 


LOWEST COST 1S ASSURED WHEN 
SUPPLIER HAS ALL THREE METHODS 


The illustrations show typical stamped 
parts along with relative costs and break- 
ing points for each of the three manufac- 
turing methods. Unless a supplier can offer 
all three, his costs cannot always be low. 
For a given quantity, only one method can 
be mosi economical 


ONE OR ONE MILLION 
PARTS FROM SAME SUPPLIER 


An important corollary to the above is 
that an experimental part in small quan- 
tities can be handled by the same supplier 
when full production quantities are needed 


Further, it is important that a supplier 
be fully informed, if possible, on later or 
total requirements for a given part. As the 
charts point out, such information will 
affect manufacturing method and make 
possible cost reductions 


FURTHER INFORMATION AVAILABLE 


An illustrated 12 page brochure describing 
in greater detail the methods mentioned 
above is available on request to the 
STAMPINGS Division 
Laminated Shim Company, Inc 
Union Street, Glenbrook, Conn 
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PLANES USE more and more tubes. To keep down failures, industry-military 


‘Teams Help Find the Right Tube 


PET group cooperates with manufacturers to prevent 


misapplication of vacuum tubes in electronic devices. 


By Philip Klass 


Ihe Research and Development 
Board’s Panel on Electron Tubes (PET) 
is expanding its program to alleviate a 
major cause of electronic equipment 
failures—the improper use (misapplica 
tion) of vacuum tubes 

Under the PET program, a military 
contractor obtain engineering as- 
sistance from a team of top experts on 
his own special vacuum tube problems. 
> Military Cooperation—lhe program, 
in which all three military services pat 
ticipate, was begun on a modest scale 
almost two years ago to assist manu 
facturers who had encountered trou 
bles in production electronic equip 
ments. The plan has recently been 
expanded and pointed toward prevent 
ing such troubles from arising by: 
¢ Analyzing prototype or developmen 
tal equipment circuitry before it goes 
into production 
@ Publishing tube useage bulletins to 
warn designers of possible tube appli 
cation pitfalls and to point out tech- 
niques for avoiding these pitfalls. 
> Consulting Teams—Approximately 
125 field trips have been made, or sched 
uled, to troubled equipment manufac 
turers since the program began, accord- 
ing to Prof. Walter R. Jones of Cornell 
University, who heads this phase of the 
program. Of the three military services, 
Jones says the Navy 


Call 


has made widest 


66 


ise of the consulting-team service 

When a military equipment manu 
facturer needs assistance, he approaches 
the project engineer of the military 
whose equipment is involved 
[he mulitary project engineer then 
processes a request to the cognizant 
in his service for field consult 
ing service. ‘This agency transmits the 
request to Prof. Jones 

From a list cf more than one hun 
dred tube cull,” 
sclects three, usually from three 
cnt tube manufacturers 
is influenced by the type of tube in 
volved, the type of equipmert, and the 
location of the troubled manufacturer. 
ihe military project engineer forms a 
fourth member of the consulting team 
> How It Works—L. S. Schwartz of the 
PET secretariat described a team visit 
to a medium-sized Navy contractor. 
Upon arriving at the contractor’s plant, 
the four-man team sat down at a con 
table with the manufacturer’s 
engineers, who described trou 
bles and went over the circuit diagram 
with the consulting team. The Navy 
project engineer acted as chairman du 
ing the group discussions 

After about four hours of discussion, 
the team was ready to make recom 
mendations. One tube stage, troubled 
by excessive cathode leakage, should be 
changed to another tube type, the team 
suggested. The team also urged the 


CTVICC 


gency 


Jones 
differ 
Ihe selection 


engineers “on 


ference 
their 


manufacturer to add another tube stage 
to make the circuit | ritical of tube 
characteristics. 

» New Problems—J hes: 
tions raised new problems. ‘The 

ment was already in production and 
space inside the chassis was at a p1 

mium. The equipment manufacturer 
wasn’t sure he could find room for an 
other tube but agreed to try 
Ihe Navy project engineer questioned 
whether needed quantities of the recom 
mended new tube type could be pur 
chased in time to meet the manufa 
turer's production schedul but he 
agreed to check on this point 

Although manufacturers usually wel 
come the consulting team tions 
AVIATION WEEK was told, the recom 
cures may be and re 
sult in production delays. It would be 
easier on the manufacturer and the mil 
itary if tube misapplications could be 
caught while the equipment was still 
in the early stages of design 

This explains why PET has expanded 
its program to include “trouble pre 
ventive” field consultations. When a 
new piece of electronic equipment 1 
under development, or ready for pro 
duction design, a manufacturer may rr 
quest his mulitary project engineer to 
rrange for a team visit to look over 
the design for potential tube troubles 
PET secretary Dr. H. E. Farn 
pects this new phase of the program to 
attract considerable industry use 

Even the expanded ficld consulta 
tion service smacks somewhat of “‘lock 
ing the barn door after the 
tolen.” The real crux of the problem is 
to educate electronic engineers to ap 
ply tubes properly in the initial design 
l'o do this, PET has started a program 
to prepare tube bulletins for 
electronic ¢«quipment designers 
> Tube Useage Bulletins—PET is ana 
lyzing tube problems that come up dur 
ing its field consulting trips to find 
those most frequently encountered 
The most prevalent tube misapplication 
problems will be written up inl indi 
vidual bulletins. 

The tube program 
has been started on a scale to 
determine industry interest in the idea 
The first three bulletins, dealing with 
application of the 6X4 tube, voltage reg 
ulator tubes, tube envelope tem 
peratures, were published in the Febru 
iry, March, and April issues of Ele 
tronics magazine. Present plans call for 
the publication of one bulletin each 
month in Electronics 

If industry 
of these bulletins will be 
able, Dr. Farnsworth says. Prof. Jones 
indicated that bulletins on additional 
subjects would be prepared and pub 
lished in other magazines if the pro 
proves sufficiently popular. 


mmenda- 
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New Test Tools for 
Avionics Designers 
Laboratory test devices of interest 
to avionics equipment designers con- 
tinue to come into the market. Some 
recently announced items include: 
e Oscillators. Krohn-Hite Instrument 
Co. has developed three test oscillators 
covering different frequency spectrums. 
Model 400-C provides either sine-wave 
or square-wave voltages between 0.009 
and 1,100 cps. Model 430-A covers the 
range of 4.5 to 520 kc. in five overlap- 
ping bands with a claimed calibration 
accuracy of +2%. Model 440-A is a 
push-button unit providing low distor- 


tion, stable-frequency sine- or square 
wave voltages between 0.01 cps. and 
100 ke. Three banks of 10 push but 
tons are supplemented by a continuous 
vernier control. Company address is 
580 Massachusetts Ave., Cambridge 39. 


© Band-pass filter, Model 310-A with 
unity pass gain and 24 db./octave 
slopes outside the pass band, has high 
and low cut-off frequencies which can 
be independently adjusted between 20 
cps. and 200 kc. This unit is also made 
by Krohn-Hite. 

e Radar tester, combining functions of 
a signal generator, spectrum analyzer, 
power monitor and wavemeter for use 


in testing X-band radar is availabl 
from Electronics Division, Centur 
Metalcraft Corp., Van Nuys, Calif 

e Synchro Model U-101 for 
pecdy and accurate zeroing (nulling) of 
either 400 or 60 cps. svnchros, either 
26 or 115 v., has sensitivity of 10 milli 
volts according to Ultrasonic Corp., 6] 
Rogers St., Cambridge 4 

e Impedance bridge, Model 2504 


“zero-cr,”” 


] 





SCINFLEX assunss 


YOU THE LOWEST VOLTAGE 
DROP IN THE INDUSTRY! 


When operating conditions demaad an elec- 
trical connector that will stand up under the most 
rugged requirements, always choose Bendix 
Scinflex Electrical Connectors. The insert mate- 
rial, an exclusive Bendix development, is one 
of our contributions to the electrical connector 
industry. The dielectric strength remains well 
above requirements within the temperature range 
of —67°F to +275°F. It makes possible a design 
increasing resistance to flashover and creepage. 
It withstands maximum conditions of current and 
voltage without breakdown. But that is only part 


of the story. It’s also the reason why they are 
vibration-proof and moisture-proof. So, naturally, 
it pays to specify Bendix Scinflex Connectors and 


get this extra protection. Our sales department 


will be glad to furnish complete information 


on request. 


capable of measuring resistances of 1 
milliohm to 11 megohms within 0.1% 
capacitances of 1 yf. to 1,100 uf. within 


d ind inductances of 1 uh. to 
1,100 uh. within 1.0% is available from 
Electro-Measurement Corp. An 
issociated = oscillatoramplifier, Model 
555-Al, can be used in place of batteries 
if 1154 operation is desired 
Brown's addr 1635 S. E. Hawthorne 
Blvd., Portland 15, Ore 
@ Wave analyzer, Model 121 
operates between 15 and 500 k 
igned to check filter characteristics or 
Instrument 


Brown 


whic h 
, is de 


distortion in RI ources 
ensitivit pron ides 3-db ittenuathon 

100 eps. off resonant fre 
10-db. attenuation of 200-cps 
onance signals, according to man 
837 


f signal 
quency, 
oft-re 
ufacturer, Sierra Electronic Corp., 
Brittan Ave., San Carlos, Calif 


The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 
BUY! 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK a 
aviation eoavohas 


Expert Selet: Bendis istorestons! Division, 72 Fifth Avenue, New York 11, M1. ¥, 
PACTORY BRANCH OFFICES, 118 &. Previdencle Ave., Collf. « 
Bidg., 6560 Cass Ave., 2, Michigan * Browwer Bidg., 176 W. 
Avenvs, Mil ‘kee, Wis in © 582 Merket Street, Sen Frencisce 4, Californie 


® Molsture-Proof « Radic Quiet « Single Piece 
inserts © Vibration-Proof « Light Weight « High 
Insulation Resistance ¢ High Resistance te Fuels 
and Oils « Fungus Resistant « Easy Assembly 
and Disassembly « Fewer Parts then any other 
Connector *« Neo additional solder required. 





AVIATION WEEK, May 18, 1953 67 





\ 
FIRST IN STAINLESS STEEL y@ 


AVIATION FQUIPMENT 
manufacturers count on Anti-Cor- _— 
rosive for fast, cle pe ndable service Sadic 
on all types of precision stainless 
steel fastenings. They know that our 

, . p 

IN STOCK inventory of more than Conv erters | ut Data 
8.000 items and sizes ts the largest, f | F 
most complete, in the industry. In I Us > 4 . 
addition, our production capacity is nto seiu orm 
geared to produce large or small Two manufacturers have recently 
quantities of stainless fastenings, of 
every size and description, faster 
and more economically. 


Write for Catalog 53B today. 


mnounced similar devices designed to 
speed and ease the task of converting 
airplane, engine, and equipment test 
. | results into useful data. The devices 
He fz called analog-to-digital converters, auto 
= matically convert strain gage, thermo 
couple or analog computer output 
voltages into decimal digital form 
uitable for recording on punched 
cards, punched tape, magnetic tape, 
: or for readout on an electric type 
é 4 writer 

Ihe two converters, one made by 
Castioten-en-Medson Consolidated Engineering Corp. and 

New York the other by ‘Telecomputing Corp., 
both employ imilar principles of 
operation. In each converter, a self 





balancing potentiometer circuit, oper 
ited from three stepping switches or 
relays, is positioned to null out th 


when only its incoming signal voltage The position 
of the stepping switches determines th 

* * h ‘ digital output signal. Both converters 

BEST i rig t! have an accuracy of one part in 1,000 


(0.1%) 

...Be sure by specifying * Consolidated Engineering Corp.'s 
~ ic is ; re hle j ‘ ’ o » of svstems 

“CIRCLE-SEAL” Valves Si Sadic is available in a variety of systen 


j made up of such components as a 
The “Circle-Seal” principle affords £4 customer requires. The converter and 
perfect leakproof performance / @& its associated amplifier are separate 
with inches of water or thou- ‘+ components. Maximum sensitivity per 
sands of pounds differential x digital count is quoted at one micro 
non-chattering action , volt. 
aan ee = Telecomputing Corp's Teeduer i 
ee an ’ aa enna cludes amplifier and converter in 
(Tangential single package. Sensitivity may be set 
with one piece : it any desired value between 20 micro 
housing ‘ 
volts and one millivolt per digital count 
Maximum time to convert a_ signal 


The ultimate COpCLE a SEAL 


answer to check 
Standard of the valve require- PRECISION CHECK VALVES 
ments from very LOW PRESSURE RELIEF VALVES 


Industry for Over we low pressure to SHUTTLE VALVES 
3,000 psi. FLOW LIMITER VALVES 


d Quarter Century ? nt Send for free engineering data 


JAMES*E ONT =CLALE 


2181 €. Foothill Blvd. ¢© Pasadena 8. Calif 





Teleducer 
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WEBER Ms a a ‘ 
—_, Cegine Lz HG 


IN ACTION! 


This is only one of many 
examples of how Weber 
airgineering works...if you 
have a problem why not 
take advantage of Weber's 
design-to-delivery service? 





+ 





‘Safety...ahar 


seconds cowl! 


PROJECT 99 specified Ejection Seats for a new Jet Bomber 
These had to be designed to Military Specifications for use 
by Pilot, Co-pilot and Navigator- Bombardier 

WEBER AIRGINEERING WENT TO WORK complying with Mihi 
tary Specification MIL-S-6326, these seats were designed 
for 32Gs, while maintaining the lowest weight factor and 
bettering specification requirements The electro-mechani- 
cal actuator gives complete uni-lateral adjustment for con 
venience and comfort. I jecuion controls are in a compact 
enclosure in the arm rest, thus eliminating complex external 
linkages. One lever movement automatically performs the 
full complement of pre-ejection functions. A simple trigger 


squeeze accomplishes the ejection 


WEBER AIRCRAFT CORPORATION 
2820 Ontario Street * Burbank, Calif.+ CHarleston 8-5543 


Subsidiary of Weber Showcase & Fixture Co, Inc 











voltage into digital form, read-out, and 
reset, is 0.8 second, according to manu 
facturer. 

Both manufacturers provide a visual 
light display showing signal voltage in 
digital form where manual read-out is 
desired, or for monitoring 


Two New Connector 
Types on Market 


DeJur-Amsco Corp. and Monowatt 
have announced two new series of her 
metically sealed type 
rectangular, one circular 
© Rectangular. Available with either 14 


connectors—one 


contact. 


or 20 contacts for use with #20 AWG 
wire, these new H20-series plugs will 
mate with the DeJur Series 20 recept- 
acles. Designed for a breakdown volt- 
age of 750 v. d.c. at 60,000 ft. altitude, 
or 3,000 v. d.c. at sea level, these plugs 
use a glass-to-metal seal around each 
DeJur-Amsco Corp., 45-01 
Northern Blvd., Long Island City 1, 
N. Y. 

@ Circular. M-7500 line of connector 
is designed to mate with standard 
AN(MIL,) type of receptacle and has a 
breakdown voltage of over 1,000 v., 
iccording to manufacturer. A tapered, 
errated surface enables the 
to be pressed into the chassis and firmly 


connector 





Now - ONE-PIECE BD Ge) 


Self-locking 
Bolts and Screws 


Eliminate costly safety wiring, 
lock washers, jam nuts! 


Now you can do a real fastening job, 
put your product together faster, and 
drastically reduce manufacturing and 
maintenance costs. Here’s how: 

No other method equals the Nylok 
principle of locking threads securely in 
any position—seated or unseated. The 
smooth wedging action of the nylon in- 
sert does it! The lock is vibration-proof, 
and the ONE-PIECE construction ends 
laborious fussing with separate auxiliary 
parts, such as safety wiring, lock wash- 
ers or jam nuts. The lock is always there 
—the operator can't forget to apply it. 
Extra security and ease of service give 
your product enhanced sales value —and 
you save plenty on assembly operations. 

Nylok bolts and screws also provide 
a leakproof seal where liquids are pres- 
ent. They will not mar mating surfaces 
and can be used over and over again. 


SIZES #6 UP: LENGTHS % INCH UP 
IMMEDIATELY AVAILABLE 


pom The onw omm ov em ce oo ee a 


iNY 


Manviacturers of Nylon-Locked Fasteners. Covered by U.S. patents ond patents pending. 
Please send Bulletin 8 on Self-Locking Bolts and Screws. t 


Nome 

Ceompony 

Address 
OO 


Zone wR O cnn 
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CORPORATION, 475 Fifth Ave., New York 17, W.Y. ff 














FACTORY: Elmira Heights, N.Y, 5 


Title 





: i 
USE THE COUPON FOR i 
QUICK INFORMATION 





anchored. Hard-glass connector seal per- 
mits either soldering or welding to 
bond connector and chassis. Monowatt, 
95 Hathaway St., Providence 7, R. I. 


= FILTER CENTER = 


> Airborne Digital Computers—There is 
additional evidence of the trend from 
inalog-type fire control and navigation 
computer to automatic digital-ty pe com 
puters first reported in AviATION WEEK 
Dec. 29, 1952, p. 27. Engineering Re 
earch Associates (a subsidiary of Rem 
ington-Rand) and the Massachusetts 
Institute of Technology, in addition to 
Hughes Aircraft Co., are now reported 
to be working on airborne digital com 
puters. 


P IRE Avionics Group Expanding—The 
IRE professional group on airborne ele« 

tronics has nearly tripled its member 
ship during the past year, K. C. Black, 
new chairman of the professional group, 
reported at its luncheon during the re 
cent national IRE. convention. Present 
count is almost 1,200 members, with 
local chapters in Dayton, Baltimore, Los 
Angeles and Philadelphia 


> GE Ignition for Allison J35—Allison 
is switching all models of its J35 jet en 
gines to a new high-tension capacitor 
discharge ignition system developed by 
General Electric. A program to backfit 
J35s with the GE ignition is reportedly 
under consideration. 


> B-47 Intercom Troubles—Boeing is 
currently encountering reliability prob 
lems with the new AIC-10 high-in 
telligibility intercom system now going 
into B-47s. Difficulties reportedly arise 
from the extremely subminiaturized 
construction used by RCA 


> Classified Avionics Forum—Air-Arm 
Div. of Westinghouse Electric Corp 
was host to 75 Air Force, Navy, and 
airframe manufacturers representatives 
recently in Baltimore at a two-day An 
nual Avionics Symposium, the first of 
its kind. Fourteen technical papers on 
classified avionics subjects were pre 
sented followed by discussion of mutual 
problems. Fourteen different aircraft 
manufacturers sent representatives 


>» Cite Airline Computer Need—J. W 
Allen, statistics manager for TWA, in 
vited computer experts to propose 
methods and machines for obtaining 
airline operational statistics on a high- 
speed basis during the Midwest Re- 
search Institute’s recent computer 
symposium in Kansas City. Allen cited 
need for computing equipment time, 
schedule time, crew scheduling, and 


traffic loads —PK 
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HORIZONTAL BROACHER cuts external slots and scallops on jet engine rings. 


New Broaching Tools 
Handle Big Diameters 


Broaching machines and new fixtures 
that can be adapted to standard ma- 
chines are among recent developments 
at Colonial Broach Co, for machining 
of jet and piston engine parts. 

Among these tools are two 10-ton 
models—one 60-in.- and one 90-in.- 
stroke horizontal broacher—for cutting 
out external slots and scallops on dit- 
ferent types of jet engine mngs. ‘The 
60-in.-stroke machine broaches three 
scallops on the ring with each pass of 
the ram. ‘The 90-incher broaches a 
single dovetail slot with each stroke. 
Both machines are automatic. 
> Operating Sequence—The work shut- 
tles to the cut and the ram starts. 
After completion of the stroke, the 
fixture moves away and the ram re- 
turns to starting position. The part 
is automatically indexed one increment 
and the process is repeated until all 
scallops or slots around the jet ring’s 
periphery are done. Then the fixture 
moves to the loading position. Here, 
pneumatic or mechanical ejection of 
the finished part can be provided. 

The machines are designed to permit 
mounting of large-diameter work. 
They can be shipped in three separate 
sub-assemblies which allows for ease of 
handling. 
> Internal Broacher—Another develop- 
ment recently announced by Colonial 
is a fixture which enables the firm’s 
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INTRICATE PART needs special tool. 


standard 66-in.-stroke pull-down single 
ram broaching machine to machine 
intricate internal countours of piston 
engine parts. 

‘This fixture has two 
six identical 
ternal 


o that 
between the in 


tations 
contour 
lobes on the part can be 
broached in two passes of the machine, 
three alternate contours in the first 
pass, and the remaining three in the 
second. 

Two stations are necessary to facili 
tate locating from the offset holes in 
the part. The part is shifted by hand 
to the second station which is shuttled 
into broaching position for the second 
pass. Twelve dowels in the fixture 
engage six holes in the work from 
above and below, providing firm sup 
port 

The side 


huttling fixture has a cen 








THE TRADEMARK OF ACHIEVEMENT 


TO MAINTAIN 
ITS LEADERSHIP 


/ 
/ 
/ 


MUST HIRE 
QUALIFIED 

MEN 

IN... 


DESIGN and DRAFTING 


Power Plant Installation 
Electrical Installation 
Aircraft Equipment 
Structural 


STRESS ANALYSIS 


FLUTTER and DYNAMICS 


Because of Convair's ex- 
panding interests in the fields 
of conventional, unconven- 
tional and nuclear-powered 
aircraft, exceptional oppor- 
tunities exist for experienced 
Engineers in the fields listed 
above. 


At CONVAIR in friendly Fort 
Worth, Texas, you enjoy these bene 
fits—Travel and moving expense if 
you qualify; houses ond apartments 
readily available. Poid vocations 
and holidays; Group insurance in 
cluding hospitalization for self and 
family; Opportunity for “in-plant” 
gradvate study; Ideal working con- 
ditions in air-conditioned plant; Ex- 
cellent advancement opportunities 


Send resumé of training 


and experience to 


CONWAIR 


CONSOLIDATED VULTEE AIRCRAFT CORP. 


ENGINEERING PERSONNEL 
Attn. M. L. Taylor, Dept. 6-m 
FORT WORTH, TEXAS 





working or os 


8 


THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils... reporting back to you every 
significant innovation in technology, selling tac- 
tics, management strategy. He functions as your 
all-seeing, all-hearing, all-reporting business com- 


munications system. 


THE MAN WE MEAN Is A COMPOSITE of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a vast 
business news job. It’s the result of many quali- 
fied men of diversified and specialized talents. 


Mics 

na ok 
. Pe tee 
BRP - 


Fk! 
ote 


ve 


<< a 
> 7; 


AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which com- 


.- 


DEE ee 
peta Teta es 


plements the editorial section of this magazine — 
the advertising pages. It’s been said that in a 





4 


business publication the editorial pages tell “how 
they do it”—“they” being all the industry’s front 
line of innovators and improvers ~ and the ad- 
vertising pages tell “with what.” Each issue un- 
folds an industrial exposition before you—giving 
a ready panorama of up-to-date tools, materials, 
equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 





tral opening through which the broach 
returns after each pass. All movements 
are controlled and interlocked by limit 
switches. The machine goes through 
one broaching cycle, then returns auto- 
matically. After the second station 1s 
loaded and in correct position, the 
machine is reactuated for the second 
pass. 

Colonial Broach Co., 
Station, Detroit 13 


Box 37, Harper 


> . > 
Transit Aligns Jigs 

A transit for optical sighting in jig 
alignment and fixture construction 
activities, has been placed on the market 
by Warren Knight Co. 

According to the maker, the newly 
instrument has been pu 
chased by Glenn L. Martin Co., Kellett 
Aircraft Corp., and Fisher Body Di 
vision of General Motors. It is designed 
to assure precision control during the 
entire process of jig making 

The equipment consists of a 25X tele 
scope mounted on U-shaped standards 
with clamp and tangent provisions, a 
special leveling head and lateral adjustor 
for speedy alignment and leveling, and 
a detachable and_ reversible striding 
level. 

The tele scope, 


introduced 


10 in. long, provides 
clear focusing to within 44 ft., and 
resolution to 3 seconds 

Kellett engineers say that while they 
have used the instrument principally in 
construction of airframe jigs and fix- 
tures, and in airframe alignment on pro 
totypes and mockups, they also have 
found it “considerably faster than previ 
ous methods” for setting up large 
machinery. According to Kellett, rela 
tively inexperienced personnel can_ be 
quickly trained in its use, and “in a ver 
short time, setup accur 
acies consistently 010 in. in 
airframe alignment 2 
0003 in. on fixture construction 

Warren-Knight Co., 136 N 
Philad Iphia 


can produce 
within 
and down to .0 


2 Bee 
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Write for 
complete 


sehr ot 


“KX + K(x, -X) - 7s +E cunt 


Benddr 


re actfi 


RESISTANCE BRIDGE 
OSCILLATOR 


The new Bendix-Pacific TOR-6 Oscillator gives improved per- 
formance with resistance type strain gages and variable resistance type 
temperature pickups. The unit operates with unusual stability under 
extreme conditions of environment. 


Unbalance of the resistance bridge provides a voltage which is used to 
change the frequency of the oscillator. The magnitude and direction of 
the frequency change is proportional to the magnitude and phase of the 
bridge output 


SPECIFICATIONS 


of bandwidth for + 10° 
voltage 
Output 
resistive load 
. hms 
Harmonic Distortion: 20% maximum 
itt Power Requirements 
jresastie, Ww thin ] best f 0.015 A at 108 volts oC 
line 0.800 A at 6.0 voits DC or rms AC 
aan Dr ft ‘ Bands of Operation Standard ROB bands 
of f 1.7 through 14.5 
Size a5" lone x 145 wide x 1.35” high 
Temperature ‘Effect: f 2? sections of Bendia TJS fom 
0.08 { bandwidth per degree cer ” ting Assembly 
eo ae Ettect Lf Maximum r at 4 nds 


Bridge Impedance » change of heater 
ae +75 ange of f» for 
0.125% n re ance in each of 1.5 volts rms into 100 kilohms 

° , fied Generator impedance 750 


‘t 15 mir P 
atter 1 te warmurt 


dge impedances 


supply voitare ‘Effect: “Available for other br 
Plat { sr l r t of operation on 


and bands 
For temperature measure 
change of resistance in one 
+7.5% change of f 


pendwt sth for 


pply age 
‘ P 


“Pacific Division 


“Bendix Aviation Corporation 


information. 
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Conduit 
and 
Fittings 


Power plant section of Convair 340, one of 
several Convair types that use Breeze Conduit, 


Like so many types and makes of military and 

commercial aircraft, latest CONVAIRS rely on 

BREEZE Conduit and Fittings, particularly in the 

power plant sections. In such applications high 

heat resistance is a critical safety requirement, and 

BREEZE heat-resistant, stainless steel conduit 

meets the most exacting specifications in this re- 

spect. BREEZE 198 Series Conduit is FIREPROOF 

—withstands temperatures up to 2000° F. for 5 

4 minutes in accordance with CAA safety regulations, 

” Release No. 259. Breeze Conduit and Fittings for 

ignition circuits or high tension applications is a 

production item, readily available in a wide range 

of sizes. Flexible conduit assemblies are made to 
specifications for any use. 


BREEZE FLEXIBLE METAL CONDUIT—— 
CORPORATIONS, INC. 


41 South Sixth Street, Newark 7, N. J. 


Breeze Stainless Steel Conduit, showing 
interlocked and braided construction, 





as 7 wt. 
Aireraft Plastic 

Strux, a lghtweight, high-strengt! 
ellular plastic with a number of aircraf 


ippli ition l now he nig produced ill q tongue locks in place. Can't 


SPEED NUT WAY. Inset 


1 
t s ‘i. ka. aero eS 


a wider range of sizes and shapes than unlatch unless pressure ts 
previoush ind it lower cost through applied in diagonal direction 


use of new machines and production nee 1e Cranes wwe 
slot opening. Can be pre 
techniques by Strux Corp assembled to wite bundle 
Ihe product, also known as CCA 7 before fastening to structure 
cellular cellulose acetate), is used for re . Opens and closes by hand 
inforcement of aircraft control surface aa romuwres 
helicopter blades, radome housings, floor 
md wall paneling in fuselag is the 
core in sandwich materials, or for filles 
blocks under fuel cell 
Strux is lighter than balsa wood, but 
stronger, having a compressive strength 
of about 200 psi., the compan i\ 
It can be subjected continually to 
temperatures of 350K, or higher when 
used with glass laminates. ‘The product 
floats and is unaffected by aviation gaso 
lines, and can be bonded to glass cloth, 
lass mat, metal or wood with polyester 
resins 


Strux Corp., Lindenhurst, L. L., N. ¥ THE GLENN L. MARTIN COMPANY 


... Leads the way fo... 





Muli -M ..» for the Aircraft Industry with 


NEW TINNERMAN ELECTRICAL HARNESS CLAMP! 


@ The new TINNERMAN Electrical Harness Clamp “takes off” on 
really big-money savings for the Glenn L. Martin Company, builder 


. bs ‘ ‘ *ge 
Cir ull Balance er of the famous Martin Bombers. Aircraft designers and engineers 


\ 15-channel balance pancl for u at Martin found that in 9» quantity such as 1000 planes, a savings 


in flight test instrumentation and other of $270,000 could be made or i8 cents per clamp over former 
ipplication vhere multiple channel methods for 1500 clamp instaiiations in the new Martin P5M-1 
data recording is required has been de Marlin! Think of this tremendous savings in terms of the thou- 
ve lope d by American Heh opter Co., | sands of aircraft on order for building America’s defenses —and you 
In see how “multi-million-dollar savings” can be made for conversion 
Ihe set. Model BP-?. is mad up en | into even greater production! 
tirely of miniaturized components so 
that it may be used in missiles, fighter 
ind small plan It can be used for 


rinnerman engineering reports this significant savings story to all 
American industry as another example of Tinnerman teamwork! 
For better fastening analysis and engineering know-how for sig 
clectrical balancing of circuits involving ' 
nificant production savings no matter what your fastening problem, 
turn to TINNERMAN! There’s a Tinnerman representative in your 
area to give you competent help he'll be happy to supply details 
operate on electrical bridge circuit for a FASTENING ANALYSIS of your product, Meantime, write 
Med am spite set sy eg for your copy of SPEED NUT “Savings Stories”: TINNERMAN 
‘ - I MCE aving a PRODUCTS, INC Dept 12, Box 6688, Cleveland 1, Ohio. Distributors 
linearity ot v.> Air Associates, Inc., Teterboro, N. J 

Ihe unit’s precision, wire-wound re 
icCcurac' “Whatever you build—from Aircraft to Clothes Dryers 


istors for calibration have an a 
of 0.1¢ Ihev are said to have zero Think first of Tinnerman for better fastening Engineering!” 


temperature dnft through the range 


from 40 to 2501 A miniature, 10 T 4 RR a | EK E2 NM AY ay 


position rotary switch is used in con 


junction with the calibrating resistor ® 
Panel on the unit is equipped with ia ~~ 
> 


train gages, accelerometers, position 
pick ups, OF any cnsing devices that 


one output and two input plugs, each 


having 34 pin The set weighs 1.5 Ib 


} ®@ One. os 
ind measures 6 3 3 in . 
American Helicopter Co., In 1800 ta / Z an = J pod 


Rosecrans Ave., Manhattan Beach, p Gurcafe 


Calif —— FASTEST THING IN ,FASTENINGS 
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for basic Flexible Shielded Conduit 


Conforming to current military standards, Duraflex basic conduit far surpasses 
expected life and performance standards in actual service. Durable, pressure-tight and 
available in a full range of sizes from %” and up — in both brass and nickel steel — 
Duraflex conduit offers extra assurance of dependability because each piece is job- 
engineered to your specifications. 


Each piece is laboratory and production-line tested before 
shipment to guarantee performance that’s dependable! 


Co-llperalive @~ Industries, Ine. 


100, OAKDALE ROAD “25 CHESTER, NEW JERSEY 


Sales-Enaine r 


Self-locking 
SOL-A-NUT withstands 


Jis7 7I2zAT 


Widely used on exhaust systems, pre- 
heaters, superchargers and the like, SOL-A-NUT 
has proven its stamina on jet engines, too. Sturdy, one- 
piece stainless steel construction assures long life... no 
corrosion if nicked or scratched. Reasonable in cost, quick 
and easy to spot-weld, SOL-A-NUT cuts assembly time 
in both manufacturing and maintenance operations. 
Monadnock, with a wealth of 
fastening experience, also has reliable ONADNOC K 


development and production facilities 


avatlable to manufacturers of quality | L L Son Leandro 
products. Californie 


subsidiary of UNITED-CARR FASTENER CORP. 














ALSO ON THE MARKET 





Superfine bore surface and accuracy, 
previously unobtainable with standard 
production tdols, is said to be provided 
with Floating Reamer developed by 
Wickman Mfg. Co., 10325 Capital 
Ave., Detroit 37, Mich 


Internal grooves in bores of by-pass 
liefs in hydraulic mechanisms and other 
components can be measured accurately 
with gage probe; the new instruments 
ire small enough to enter 10-in. bore 
ind measure groove diameters for O 
rng AN6227-6 and snap ring groove 
NAS-50-31.—Rimat ‘Tool Co., 21 W 
Mavton St., Pasadena 2, Calif 


Machine tool vise and jaw kit elimi 
nates complicated clamping arrange 
ments, permits quicker, more accurate 
ct-ups and rapid unloading and loading 
of jig borers, millers, planers and shap 
crs simply by loosening one adjusting 
screw.—J&S ‘Tool Co., Inc., 644 W 
Mt. Pleasant Ave., Livingston, N. J 


Huck Lockbolts are now available in 
broad-head series designed for fastening 
wood to metal, producing the tightness 
of rivets and the strength of bolts, the 
company says.—Huck Mfg. Co., 2480 
Bellevue Ave., Detroit 7, Mich 


Paragon Sub Presses combine punch 
ind die in one assembly. A number of 
issemblies can be placed on bed as 
desired, speeding set-up and avoiding 
need of ram attachments on large punch 
presses and similar machines.—Price 
Machine Products, 929 W. 80 St., Los 
Angeles 44, Calif 


Carbon dioxide is discharged faster 
from portable fire extinguishers fitted 
with recently developed speed valve 
that disassembles without special tools 
and operates under finger pressure 
American-LaFrance-Foamite Corp., FE] 
mira, N. Y 


Subminiature switch for guided mis- 
siles, compact avionic installations and 
controls in aircraft has 24- to 5-amp 
capacity in 30-v.d.c. and 125/250-v. a 
ystems; small movement differential 
enables it to give accurate control when 
actuated by bimetal temperature ele 
ments or sensitive diaphragms.—Electro 
Snap Switch & Mfg. Co., 4218-30 W. 
Lake St., Chicago 


Improved hydraulic bending machine 
provides more even distribution of 
stress and strain during bending opera 
tions through newly designed table 
which gives steadier, stronger base and 
keeps parts aligned more accurately 
O'Neil-Irwin Mfg. Co., 516 Eighth 
Ave., Lake City, Minn. 
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AT NORTH AMERICAN 


It’s the little things that make the big difference in 

guided missile development. And that’s the No. 1 

reason for North American’s success. For you see, 
North American pays attention to the little things 

little things like the redistillation of commercially 

distilled water (right). On the surface, that 

might appear to be a rather insignificant procedure 

But actually, North American missile research i: 

so exact, even the most minute amount of organic 

matter found in commercially distilled wate 


renders it useless for experimental purpose 


North American’s extremely advanced research 
facilities point up the fantastic type of equipment 

placed at the disposal of North American scientists 
equipment as perfect in every detail as is humanly 
possible. Typical of these are the field laboratory at 
Santa Susana, California, with complete facilities 
for the testing of very large rocket engines, 





North American’s own nuclear reactor for special 
research in atomic power, and a 16x 16 inch 
supersonic wind tunnel —the largest privately 


owned wind tunnel of its type 


North American Aviation’s Missile and Control 
Equipment Operations always have careet 
opportunities for imaginative scientific minds. If you 
would enjoy working on vital, highly advanced 
projects, a brighter future for you is with North 
American — in the field of airframe design, structure 
and stress, propulsion systems, special mechanical and 
automatic control equipment, aerodynamics flight 


test instrumentation and associated operation 


Why not write for complete information, giving 


us your education and experience ? 


NORTH AMERICAN AVIATION. INC. 


A\ Engineering Personnel Section, Missile and Control Equipment Operations 


A A\ 12214 Lakewood Boulevard, Dept. 95-A, Downey, California 


NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 


77 








DIMENSIONS: 
1534” front to back 
4258" high 
12/2” wide 
Cu. Ft. Displ. — 4.87 


At last! Economical, easy-to-install package heating for cargo air- 
craft and military vans. Just pick a location for the unit and hook it 
into existing ductwork! South Wind engineers have developed the 
AirVan Cargo Heater to answer need for greater heating power, effi- 
ciency and performance in all cargo or passenger heating —eithe: 


primary or supplementary 


A SOUTH WIND EXCLUSIVE! 
The AirVan Cargo Heater is the only product of its kind, with amaz- 


ing compactness, power and adaptability to cargo carrier design 


9 reasons why you should specify 
THE AIRVAN HEATER PACKAGE! 


4. Range of BTU output from 40,000 to 
150,000 


1. Easily and quickly installed 


2. Package includes all controls, wiring, 
— 

etc., required for installation; needs only 5. Heat output is regulated 

a source of electrical power and fuel 


supplied under pressure 


. Thermostatically controlled 


- Blower for ground operation 
3. Sufficient capacity (heat output) for 
most any cargo or passenger type air 
craft. 


6 

7 

8. Fits in small space 
9. C.A.A. approved 


Wire South Wind for Answers to Your Heating Problems 
The expert, experienced staff of South Wind Field Engineers is at 
your disposal. Rely on this unequalled counsel to help solve all 
your heating needs. Wire, write, or phone today for immediate as 
sistance in the fields of commercial, military or civilian heating 
South Wind Division, Stewart-Warner Corporation, Indianapolis 
7, Indiana 


AIRCRAFT HEATING AND THERMAL 
ANTI-ICING EQUIPMENT 
INERT GAS GENERATORS 





A MESSAGE TO AMERICAN 


INDUSTRY 


ONE OF A SERIES 


DEPRECIATION 


And Its Crucial Economic Role 


The sixth annual McGraw-Hill survey of Busi- 
ness’ Plans for New Plants and Equipment, 
just completed, reveals some remarkable facts 
about the role of depreciation in our economy. 
To most people, depreciation is a technical 
term, used by accountants to discuss a dull 
subject. But it really is a simple matter: It is 
the amount of money set aside each year by a 
company to replace plant and equipment that 
is wearing out. And here are some facts from 
this survey* which show how depreciation can 
make the difference between prosperity and 
recession in the United States: 


1. In 1953, about half of all the money spent 
on new manufacturing plants and equipment 
will come from depreciation reserves. For the 
future, manufacturing companies are relying 
even more heavily on this source of money. In 
the years 1954-56, they count on using their 
depreciation funds to pay for almost two- 
thirds of the new plants and equipment now 
planned. 


2. The amounts of money made available by 
depreciation allowances vary greatly from 


*The sixth annual McGraw-Hill survey of Business’ 
Plans for New Plants and Equipment included companies 
that provide 25 per cent of all industrial employment and 
60 per cent of employment in those industries where 
capital investment is highest. These companies are mostly 
the larger companies in their respective industries 
A copy of the full report of this survey can be obtained 
by addressing: Department of Economics, McGraw-Hill 
Publishing Company, Inc, 330 West 42nd St, New 
York 36, N. Y. 


industry to industry. Some industries, such as 
those producing steel, chemicals and petro- 
leum products, will have relatively large 
amounts of cash available from their depre- 
ciation reserves. In considerable measure, this 
is because the government is allowing them 
to accumulate such reserves at an accelerated 
rate as an encouragement to build facilities re- 
quired for national defense. But most of the 
companies engaged in the production of tex- 
tiles, processed foods and many kinds of ma- 
chinery have had little chance to benefit by 
this provision for accelerated depreciation 
Hence, they have much less money available 
from depreciation reserves. 


3. There is a definite shortage of investment 
funds in the industries that have relatively low 
depreciation allowances, Taken together, the 
coal mining, textile, food processing, machin- 
ery and other metal-fabricating industries plan 
to spend about $4.7 billion for new plant and 
equipment this year. But they report that they 
would spend $1.5 billion more per year during 
the period 1954-56 if sufficient funds were 
available. 


4. Eighty-five per cent of the manufacturing 
companies covered by the survey reported that 
they plan to invest all their depreciation funds 
to keep equipment up-to-date and to provide 
capacity for new products and new markets. 
These companies could let their depreciation 
funds pile up as idle cash. But the intention is 
to spend most of them for capital equipment 





Hence, there is a direct relationship between 
the amount of depreciation funds available and 
the level of capital investment. And it is upon 
the latter that the level of general prosperity 
decisively depends. One-third of all industrial 
workers are engaged in producing or installing 
such equipment. 

This fact that the level of depreciation allow- 
ances has a major bearing on the level of capi- 
tal investment should not surprise anyone. In 
several foreign countries where these allow- 
ances have been increased, investment has 
boomed. The two nations with the highest 
ratios of investment to national income are 
Canada and Norway. Both countries adopted 
flexible depreciation policies after World War 
II. In Sweden and The Netherlands also, flex- 
ible depreciation allowances have contributed 
to rapid industrial expansion. Finally, the tre- 
mendous investment brought about by our 
own rapid amortization program shows dra- 
matically the importance of depreciation in 
stimulating capital expenditures. 


Obsolete Tax Laws 


In spite of this record, the fact remains that 
our laws and the business procedures that gov- 
ern depreciation allowances — in particular the 
laws and rulings that govern the deduction of 
depreciation from taxable corporate income 
-are still based on antique and obsolete ac- 
counting concepts which take no account of 
depreciation’s dynamic role in our economy. 
The internal revenue code still requires most 
companies to depreciate their equipment over 
a long period, even though these small annual 
allowances cannot possibly pay for the invest- 
ment that is necessary to keep a plant up-to- 
date under today’s rapidly changing technol- 
ogy, with its production of new and improved 
machinery. 

The only allowance made by the govern- 
ment for rapid depreciation is that which is 
authorized for certain types of plants during 
the defense emergency. Under this policy most 
companies are unable to use accelerated de- 
preciation for tax purposes. And as defense 
projects are completed, the number of new 
authorizations is dropping. We may lose the 
chance to utilize fully this powerful tool for 
sustaining investment because, under our 


ramshackle emergency tax structure, acceler- 
ated depreciation is available only to a minori- 
ty of firms on a temporary basis. 


New Policy Needed 


A sensible, up-to-date depreciation policy for 
tax purposes is long overdue. Either the Treas- 
ury must modernize the internal revenue code 
on its own initiative, or Congress must take 
the lead by writing into permanent law a flex- 
ible depreciation policy applicable to all 
companies. 

Treasury experts now have before them a 
number of proposals to allow faster deprecia- 
tion for the average firm. The U.S. Chamber of 
Commerce has suggested that companies be 
allowed to deduct from taxable income 25 per 
cent of the cost of new equipment in the first 
year, with the remaining cost to be deductible 
over the life of the facilities. The Machinery 
and Allied Products Institute has long spon- 
sored a formula that would allow full deduc- 
tion in two-thirds of the estimated life of the 
property. In Congress, Chairman Reed of the 
Joint Committee on Internal Revenue Taxa- 
tion has stated that we need a more flexible 
depreciation policy. Senator Frear of Dela- 
ware has introduced a bill that would let a 
business make its own choice on how fast to 
depreciate its equipment. 

It will take time and study to determine 
which of these various proposals best fits the 
needs of the economy without sacrificing un- 
duly the revenue reeds of the government. If 
we are to have a new depreciation policy, de- 
signed for a long period ahead, it must be care- 
fully worked out. But this much is clear right 
now: The development of a flexible deprecia- 
tion policy on the part of the federal tax au- 
thorities is one of the most important steps 
that can be taken to sustain prosperity. When 
we talk about depreciation, we are talking 
about the money that pays for almost two- 
thirds of the new manufacturing facilities now 
scheduled for construction. We are talking 
about the new investment and the new jobs on 
which our continued prosperity depends. 


McGraw-Hill Publishing Company, Inc. 
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REPUBLIC’S 
3-DIMENSION 
METALLURGICAL SERVICE 


helps you solve your steel problems 


@ You may be trying to finalize the choice of grades of alloy steel for a 
new product... 


Or wondering if your present product is taking full advantage of the alloy 
Steels you are now using... 


Whether it’s a new product or a well-established one, you may be able to 
make it stronger or better or to reduce production costs by calling in a 
Republic Field Metallurgist to discuss problems of alloy selection and pro- 
duction with your metallurgical and manufacturing men. 


The Republic Field Metallurgist is backed-up in his recommendations to you 
by a Republic Mill Metallurgist and a Republic Laboratory Metallurgist. 
Together they offer a complete and extensive consulting service to steel 
users . . . Republic 3-Dimension Metallurgical Service. Available to you 
through your local Republic Steel sales office. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES 7 CLEVELAND 1, OHIO 
3 - DIMENSION Export Department: Chrysler Building, New York 17, N.Y. 


Metallurgical Service 

















. combines the extensive experi 
ence and coordinated abilities of 
Republic's Field, Mill and Labo 
ratory Metallurgists with the 
knowledge and skills of your own 
engineers. It has helped guide 


" 7 
users of Alloy Steels in countless 
industries to the correct steel and 
its most efficient usage. If CAN 
DO THE SAME FOR YOU, 


Other Republic Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig tron, Bolts and Nuts, Tubing 
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AIR TRANSPORT 
Court Upsets CAB Airmail Rate Formula 








Ruling threatens profits 
. 7 . . > 

of coven Ul. & easter. Impact of Airmail Rate Ruling 
Potential losers: Unaftected 
But Supreme Court will Chicago & Southern, 194 American 
" oo Delta-C&S, May 19 forw eastern 
make final decision. WA. 1946 forwar National 
Braniff, 1948 forwar Panagra 
By Lee Moore United, 1947-52 
Northwest, distan 

Ihe U.S. court decision against Chi Colonial. d 
cago & Southern Air Lines and Civil 
Aoronautics Board on mail rates threat Note: Pan Amen 
cns profits of seven American Carriet *Court of A 
with international routes: Braniff, Co 
lonial, Delta-C&S, Northwest, Pan 
American, ‘TWA and United 

If upheld by the Supreme Court, i f the a ntermn nal on &S and ‘TWA, Braniff and 
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action he g question 1 clarified b court nterpret the new doctrine a 
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permit CAB to continue setting sepa wor pp 0 airlines with don 1 af off subsidy operation 
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Columbia tional t } ter this vear \ TWA spoke 
e Subsidy separation legislation > Court Opinions | i the Big hour domestic 
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cparat mpann ( IC\ | iThie ’ ( t thi ( 1 good profit 
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NEWARK AIRPORT'S NEW 


Acrial view of the new $5.5-million passen 
gcr terminal structure, on the northern edge 
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Nonskeds Find Favor at Hearing 


Senate committee is expected to uphold irregulars: right 


to compete in U.S. domestic air transport system. 
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Among those participating 
in addition to ‘Thye: Leverett Salton 
tall, Guy Gillette, Jolin Sparkman and 
Lester Hunt 

I'wo former senator 
nonskeds: Joseph O'Mahoney, repre 
enting North American Aircoach Sys 
tems, and Claude Pepper, representing 
\ir Coach ‘Transport Assn 

Both sides claimed credit for dé 
veloping aircoach. Sharp charges 
But there was 
on one point: “Nonsked” and “‘irregu 
lar’ are Certificated car 
rier spokesmen protested that opera 
tions of the uncertificated carriers are 
neither “unscheduled” nor “irregular.” 
Pepper objected that “irregular is a 
damning word to anyone in the airline 
business—or to anvone in any business.” 
He requested “supplemental 
imiers”’ be substituted 

Speaking for the nonsked 
e Former Sen. Pepper urged the com 
mittee “to use its utmost power’ to 
top CAB from putting uncertificated 
arners Out of business and to permit 
already forced out to 
operations until overall poli vy on their 
role has been worked out. He also said 
that the Board should “rid itself of the 
erroneous concept that the supple- 
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e Former Sen. O'Mahoney mac 

page presentation to show that “Con 
gress has repeatedly expressed reserva 
tions about or strong displeasure at the 
failure of CAB to give effect to liberal 
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Wright Modifies Turbo 
Compound for Safety 


An engineering fix is being com 
pleted on the Curtiss-Wright R3350 
Furbo Compound 3,500-hp. engine to 
safeguard agamst turbine blade failures 
in flight 

I he 


modification was necessary be 
fore Civil Aeronautics Administration 
would accept the engine for certifica 
tion on the Lockheed Super Const lla 
tion 1049C transport 
Vhe fix invol 

e Installation of an 
round each turbine wheel to prevent 
failing blades fre 
ternally 

e Drilling a hole in the 
turbine blade so that they 
m overspeed condition of 
26,000 rpm 

e Improvement of cooling passages to 
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turbine over 
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This system has the lowest installation cost. Its 
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underground in the base. Each of the three lamps 
may be switched sepaiately from the tower 

This system is economical to operate, since only 
95 wotts is used for the high intensity beam, and 
a 30-watt light is used in good weather This 
fixture provides a main beam in only one d 
rection, without the background haze resulting 
from the “back beam After relamping, the 
sealed beam optical system is back to 100 
initial efficiency 

All three fixtures provide the basic high 
intensity aundlepower required and the three 
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mon such as: cast aluminum housing, Pyrex 
disconnecting cable connector, same 
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RREP has been the prime developer, designer, and pro- 
ducer of precision electronic telemeter equipment since 
the industry's infancy back in 1942... 


RREP TELEMETRY systems are presently used by U.S. 
military agencies, many foreign governments, most major 
aircraft companies, and numerous research and industrial 
organizations ... This invaluable experience puts no prem- 
ium on the cost of RREP equipment. Naturally, we will 
discuss your plans in complete confidence. 


RAYMOND ROSEN ENGINEERING PRODUCTS, Inc. 


32nd & Walnut Streets * Philadelphia 4, Pa 
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i PILOTS PREFER 
t 


Tot aN 9 
SENSEN 1CH 
“Nh 

; THE PROPELLER THAT’S 


| Right tm The Nose 


On the field or in the air 
..anytime or anywhere 
you'll see more personal 
planes equipped with 
Sensenich propellers than 
any other make. 


METAL . . . Fixed Pitch 
CAA approved up to 125 hp. 
SKYBLADE.. . Controllable 
CAA approved up to 165 hp. 
WOOD .. . Fixed Pitch 
CAA approved up to 225 hp. 


TEST CLUBS 
up to 5000 hp. 


Write for bulletins and price list 
SENSENICH CORP., LANCASTER, PA. 


Prompt repair service on all makes 
of wood propellers from Sensenich's 
PROP-8SHOP. 
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AERONAUTICAL 


ELECTRONICS 
ENGINEERS 


Unusual positions for graduate aero- 
nautical or electronics engineers in 
Flight Operational evalvation and 
study work. Opportunity to progress 
with expanding flight research or- 
ganization, primarily engaged in 
flight test and development of com- 
mercial aircraft instrumentation and 
flight control equipment. 


Position involves intimate association 
with all phases of flight test activities, 
including preliminary study work, 
planning of flight tests and analysis 
of results. Unlimited opportunity for 
technical advancement. Location is 
at MacArthur Airport near Sayville, 
Long Island, 50 miles east of New 
York City. 


Submit resume to: 
Flight Research Dept. 


SPERRY 


GYROSCOPE CO. 
Box 218, Ronkonkoma, N. Y. 











P Air France conferring with 
SNCASE, Sikorsky licensee in France 
on possible order of four to six Sikorsk: 
S-55 helicopters for commer ial use 

> Air Transport Assn. says loss or dam 
age to airfreight by nation’s scheduled 
air carriers during 1952 was reduced to 
three-fourths of one cent on every dollar 
of freight revenue received 


> Allegheny Airlines carried 13% more 
passengers last month, boosting reve- 
nues 15% higher than April 1952. 


> Eastern Air Lines had the best April 
in its history last month, flying an esti- 
mated 243-million passenger-miles, a 
30% increase over April 1952. 


> Honolulu International Airport's pro- 
posed new $5-million terminal is being 
opposed by both Pan American World 
Airways and United Air Lines as part of 
their fight to get a reduction in the 
territory's four-cent-a-gallon aviation 
fuel tax 


> Leavens Bros. Air Services, Ltd., ha 
been recommended by Civil Aeronau- 
tics Board for a temporary irregular 
foreign air carrier permit for three-year 
period. Will provide occasional 
service between ‘Toronto, London, 
Windsor and Leamington, all in the 
province of Ontario, Canada, and 
points in Wisconsin, Illinois, Indiana, 
Michigan, Ohio, Pennsylvania and New 
York. 


> North Central Airlines will increas: 
service 20% beginning June 1; now ha 


14 DC-3s in its fleet. 


> Oakland Municipal Airport outbound 
passenger trafic in March increased 
43.6% over a vear ago 


> Pan American World Airways and 
U. S. government have cooperated 

designating San Juan, P. R., as a pre 
clearance port for New York-bound 


passengers 


> Provincetown-Boston Airline began 
its fourth season of scheduled operation 
between Boston and Cape Cod May 15, 
flying a Lockheed Electra and two 
I'win-Cessnas. During 1952, the air 
line carried 5,044 passengers over it 
48-mile route 


> Scandinavian Airlines System began 
new DC-6B bi-weckly service May 17 
between Goteborg, Sweden, and New 
York via Stavanger, Norway, and Prest- 
wick, Scotland 
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SEARCHLIGHT SECTION 


AYE 


RESEARCH 
DEVELOPMENT 


key words to your employment opportunities at GOODYEAR AIRCRAFT . . 
pioneer and leader in lighter-than-air craft . . . an established and growing 
company building an outstanding technical reputation 


DESIGN ENGINEERING opportunities exist in the fields of airships, air 
planes, and components, airframes, power-plant installations, controls, hy 
draulics, electronics systems, fuel cells, canopies, and wheels and brakes 


DEVELOPMENT of missiles, jet aircraft, and helicopters, electric and elec 
tronics system, servomechanisms, fiber resin laminates, and many other 
projects present an urgent need for capable engineers 


WELDING ENGINEERS, civil engineers, mechanical engineers with ability 
in metals fabrication, and industrial engineers experienced in time study 
are needed. Job opportunities also exist for technical editors and illustrators 


POSITIONS are open at several levels, and inquiries are also invited from 
recent graduates. Salaries are based on education, ability, and experience 


PAID VACATIONS, free group life insurance, a good hospitalization plan, 
paid sick leave, company-sponsored pension plan, planned recreation, and 
free parking are among the facilities at the plant 


A FRIENDLY CITY, Akron, Ohio, is located in the center of the midwestern 
industrial region 


IF YOU ARE INTERESTED in a secure future, write, giving details, or request 
an application from 


anil i 


GOODS vEar 


C. G. Jones, Salary Personnel Department 
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GOODYEAR AIRCRAFT CORPORATION, 1210 Massillon Road, Akron 15, Ohio 
89 
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") 


AERODYNAMICS 
ARMAMENT 
LOFTING 





ELECTRONICS ENGINEERS 
WANTED 
SOUTHERN CALIFORNIA 


Attractive opportunities offered to 
Engineers experienced in and quali- 
fled to design aircraft flush an- 
tennas and radomes. 


Complete modern facilities for labo- 
ratory testing and evaluation avail- 
able. 


Salary dependent upon experience 
and ability. 





Contact Mr. J. C. Buckwaliter, 
Chiet Engineer 


: oousing \ 


DOUGLAS AIRCRAFT COMPANY, Ine. 
Leng Beach, California 


ELECTRICAL | 
POWER PLANT INSTALLATION 
FLUTTER & VIBRATION 
ANALOGUE & DIGITAL COMPUTERS 
ENGINEERING PROCEDURES & PLANNING 
EXCELLENT OPPORTUNITIES 
HOUSING READILY AVAILABLE 


ATTENTION ENGINEERING PERSONNEL 
BOX 6191, DALLAS, TEXAS 


Dallas, 
Texas 


OFFERS 


ENGINEERS 


and OTHER TECHNICAL PERSONNEL 
GOOD POSITIONS IN 


CONTROLS 
STRUCTURES 
FLIGHT TEST 


STALLATION 




















MECHANICAL 
ENGINEERS 
SPECIALIZED IN 
SMALL MECHANISMS 


PHYSICISTS 


SALARIES OPEN 
Research and Development 


SEND RESUME 
TO 


THE RALPH M. PARSONS COMPANY 
BRADDOCK HEIGHTS, MARYLAND 


! 


Supervisor 


SYSTEMS 


and 


PROCEDURES 


as 


| 
i 


This is a position with a progres- 
sive, fast growing Eastern Air 
craft organization currently ex 
panding. Applicants must have 
aircraft procedures experience 
and be familiar with air-force 
regulations. Will be in complete 
charge of systems and proce- 
dures section. Salary $7,000. 


AM 


| 


P-7845, Aviation Week 
330 W. 42 St., New York 36, N. Y 


— 


at at AA Wi wi Mi AM uu ii 


AIRCRAFT 


CHIEF 
STRUCTURES 


FOR OUR 
JET FIGHTER 
PROGRAM 


Immediate executive opening is 
available for graduate engineer 
or equivalent with adequate air- 
craft experience. 


This position offers opportunity 
for advancement in several lines 
of engineering — excellent work- 
ing conditions and many employe 
benefits. 


MIDWESTERN LOCATION 


SEND NOW—full details of your 
experience and personal data to 





P-7816, Aviation Week 
620 N. Michigan Ave., Chicago 11, Il 




















WANTED 
EXPERIENCED INSTRUMENT 
TECHNICIANS AND MECHANICS 
A leading instrument repair station on Long 
istand, offers opportunities for experienced men 
All inquiries answered promptly and kept in con- 
fidence. 
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We desire personne! of the highest caliber—experienced in the 
field of airborne automatic electro-mechanical control equipment. 
JET POWER 


Lit Powe Tee | | ENGINEERS DESIGNERS-LAYOUT MEN 


MECHANICAL DESIGN 
IN ELECTRONIC 
TULSA, OKLAHOMA ELECTRONIC MECHANICAL 


OPPORTUNITY 


FOR 











Qualified to Design 
and Analyze Aircraft 
Turbo Jet Power 
Piant Installations, 
Fuel and Lubricating 
Oil Systems and Components 
Administrative Abilities 
Desired 
Salary Open and Dependent 
Upon Experience and Ability 
Direct Inquiry to 
J. L. JOHNSON 


Engineering Personnel Manager 


20061 a 
YS a 
A) > 


- ¥ 


DOUGLAS AIRCRAFT COMPANY, Inc. 


Tulsa Division 


TULSA, OKLAHOMA 





The New 
Scientfic Research Laboratory 
of the Ford Motor Company 


has openings for 
DESIGNERS 
DRAFTSMEN 
ENGINEERS 


to research design and develop automotive 
gos turbine and other advanced propulsion 
systems 

Qualifications 

A minimum of two years’ experience in de 
sign and development of mechanical devices 
preferably related to propulsion 


FORD MOTOR COMPANY 


Engineering Personnel 
Oakwood Boulevard 
West Dearborn Michigan 








WANTED 


CO-PILOT MECHANIC 


EXECUTIVE AIRCRAFT 


Must be thoroughly familiar with DC-3 
—possess A & E with Commercial Li- 
cense and Instrument Rating—must be 
sober and have neat appearance. 

Send complete history of Aeronautical 
background, photo optional. to 


P-7691, Aviation Week 
330 W. 42 St.. New York 36, N. ¥ 





SERVO 


This work deals with the manufacture and develop- 
ment of highly complex equipment of the most ad- 
vanced type in a new and expanding division of an 
established firm with 20 years of successful experience 
in the precision instrument field. 


We cite a few of the good reasons why you might like 
to join our organization ... 


SALARY increases are based on merit 
and initiative—two weeks VACATION, 
HOSPITALIZATION BENEFITS. GM's 
own INSURANCE PLAN—POSITIONS 
ARE PERMANENT due to long range 
manufacturing and developing pro- 
grams—EXPENSES incident to inter- 
views and moving all absorbed by 
company HOUSING and LIVING 
CONDITIONS among the best and fin- 
est of any along Lake Michigan. 


. all inquiries answered—write or apply .. . 
% AC SPARK PLUG DIVISION 


GENERAL Motors CORPORATION 


1025 E. KENILWORTH PL. 


ENGINEERS! 


ADVANCED PROJECTS OPEN 
wew careers aT RYAN 


* Airframe Designers 
*® Stress Analysts 
* Power Plant Engineers 
* Aerodynamicists 
® Electronic Engineers 
*® Draftsmen and Loftsmen 
Replies to 


Director of Engineerin 
will be heid in strict confidence 


> R'Y AWN 


AERONAUTICAL COMPANY 
Sen Diege 12, California 











HELP WANTED 


SALES ENGINEER 


Experienced with thermo-couple and pres 
sure pick-up application by established 
instrument company with expanding busi 
ness 

Sw .7884 

vl Z ‘ Z ' 





@ We have a Junior Engineering Trainia 
Program of one year for ine: le 
engineering graduates. ity to be- 
come acquainted with all phases of 
industry. 


@ For the convenience and direct use of 
engineers in our Engineering Department, 
we have our own mode) shop where high- 
est skilled mechanics are employed. 


@ Educational opportunities for advanced 
degrees available at U. of W.., uette, 
Technical engineering offered at lwau- 
kee Vocational Scheol. 


MILWAUKEE 2, WIS. 





UNIT LEADER — STRESS 


With the opportunity to become 
chief stress engineer by proving 
capable of handling increasing 
responsibilities 

Immediate responsibility includes the orgoniz 
ing ond coordinating of a small stress unit to 
produce compiete static and dynamic stress 
reports in accordance with helicopter rotor 
blode contract requirements 

Aeronautical engincering graduate with mini 
mum of three yeors’ rotary wing stress experi 
ence preterred 

However, if you do not hove this specific ex 
perience and would still like ao try at this 


opportunity, contact us anywoy 


Salory open and dependent on our evaluction 
of your experience and ability 


Work with on expanding company in suburbon 


Philadelphia Send resume by mail to 


Personnel Manager 


PREWITT AIRCRAFT COMPANY 
Holley St. & E. Madison Ave. 
Clifton Heights, Pennsylvania 











SKILLED 


PILOTS 


AVAILABLE 
No Fee te & 
PILOTS EMPLOYMENT AGENCY 
Teterbere irpert 


(H. 3) A 
ad Hotgtts - 6-160) 
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REPRESENTATION 
Supported by Installation Engineers and 
Service Facilities of old lire company of 


fering overhaul! or rework o: your mechan 


| ical, hydraulics, or electromechanical 
product, to establish and maintain accept 

| ability with your Major Airframe customer 

| on West Coast. On-the-spot-service to Pur 


H 4 | chasing and Engineering as your Manu 
(C.A.A. License required) facturer’s Representative Licensee or 
Authorized Service Station. Los Angeles 
FOR Headquarters. 


RA-6737 


C-119 and C-123 Aircraft Programs yan 


Interesting and pleasant work in the Flight 
: ‘ N WANTED 
Test Department. Write or apply in person to rae POSTON cna act 


7000 hours and {3 years experience Gesires positien 
ATR OC-4 ana 


KAISER-FRAZER CORPORATION Si ekaemaive administrative on, perenne 


Presently 1 


WILLOW RUN (Detroit) MICHIGAN wangeag  -~alpowayellage = 


4° ew 


























WANTED =-ENGINEERS "eats ees 

may be iN PRANCIBCO 
AERONAUTICAL, MECHANICAL OR ELECTRICAL SELLING OPPORTUNITY OFFERED 
Must have at least a private pilot license. Commercial with 
Flight Instructors rating desired. A & E Mechanic license also 
desired. 








14 " 


POSITIONS WANTED 


IRCRAFT COMPANY, 


1405 S. OLIVER . WICHITA, KANSAS 











—_ btain your CAA 


AIRCRAFT DISPATCHER 


. . . 

nl rating in four months 

| | CAA approved course available under Gi Bill 
Other courses 

Flight Navigator-Pilet Ground Scheel 
fF A ti F Vib ti E in Airtine epee Seurester PURCH 7” 
if | an fa on Nn eers Lin raining instruction fer piiets SALES { ct A ING 
0 coustics e EASTERN AIR NAVIGATION SERVICE user and materia 
157 West 54 Street New Yert City waware, acceum 








To conduct tests and analyze 

problems in ccoustics and —s PE yeast a 

vibration fields related to air- FL. “a4 v. alestde automate, Fairchild 

craft and associated products. Cartographic F-224, or equal. 

Ohio Highway Department 
Aerial Engineering 

FOR FLIGHT TEST ENGINEERS 868 W. Goodale Bivd. Columbus, Ohio 








To engage in planning, testing and 
analyzing flight test data obtained j BEECHCRAFTS 


on Douglas prototype commercial 4 Excellent used Twins and Bonanzas 

‘ Guaranteed to be as represented. 

and military aircraft. For the best used BEECHCRAFTS, contact your 
- BEECHCRAFT DISTRIBUTOR - 

Salary open and dependent on ex 


perience and ability. 


ATLANTIC AVIATION ae ge 
Teterboro Airport, Teterboro, N. J. 
Tel: Hasbrouck Heights &- 40" 








* Mr. W. H P. D tion a sihice sainived 
pa Park tht yn GRUMMAN MALLARD BUSINESS OPPORTUNITIES 
Monica, California. Phone: Exbrook . al 
4-3241. Extension 339 f sale by original viner a 1850: 0 total ti sng nactive aviatios 


Will buy— 


tax 


Weel 


/ radl and stock of spare parts atest Helicopter Service Wanted 
T 1 ‘ ! t ‘ t ‘ ‘ 
° irar i ue r tf ‘ 


DOU 
( 


DOUGLAS AIRCRAFT COMPANY, Inc fe Toonapert Depertmont 


SANTA MONICA, CALIFORNIA CORPORATION 
840 Cooper Street Camden, N. J 
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Now Available . . . Latest Issue 
AN : AND: MS : NAF : NAS 
Standard Parts Books 


Vol. 1 Utility Standards 
Vol. 2. Aircraft Standards 
Vol. 3 Design Data Sheets 
Military Standards 
Engine & Propeller Items 
Vol. 4 National Aircraft Standards 
Each volume complete—$15 per volume 
Vuentity Discounts, 10 days trial, Dealers Inetted 
Write for price and discount list 


JOHNSON RESEARCH CORP 
Dept. 53, Bethpage, N. Y., Hicksville 3-2210 











EASTERN 
BUYS AND SELLS 
AIRCRAFT 
AROUND THE WORLD 
SALES 
REPRESENTATION 
CORP. 
Cable: 


EASTERNAV - NYC 
EASTAVAIR - LONDON 





INSTRUMENTS 


Authorized Factory Sales 
for 
and Service 
* Eclipse—Pioneer 
* Kollsman 


*U. S. Gauge 


C.A.A. Approved Repair Station 
#3564 


Contractors to U. S$. Air Force 


Our stock of instruments is one of the 


largest in the East 


IMMEDIATE DELIVERY 
CALL @ WIRE @ WRITE 


INSTRUMENT ASSOCIATES 


Telephone: Great Neck 4-1147 
351 Great Neck Road, Great Neck, N 
Telegraph: WUX Great Neck, N. Y 








PRATT & WHITNEY ENGINE NUTS 


immediate Delivery — Large Quantities 
#12856 1/4-28 Elastic Stop Nut 
33415 5/16-24 Elastic Stop Nut 
26432 3/8-24 Elastic Stop Nut 


ELASTIC STOP NUTS 


AN—365—1032 
10AA lots and up 
SPECIAL PRICE NET 


$1.20 per C yond ys. 
AERO FASTENER DIV. 


212 W. BIGELOW ST., NEWARK, 8, N. J. 











LockHEED PV -1 


AVAILABLE FOR IMMEDIATE 
SALE AND DELIVERY 


SPEED 260 MPH — RANGE 1500 Mi. 


SHIP LIKE NEW—APPROXIMATELY 
59 HOURS SINCE NEW. WILL 
STAND RIGID INSPECTION. 
SHIP_UNCONVERTED. 

MAY BE INSPECTED AT 
OUR FORT WAYNE BASE 
CALL OR WRITE 
LEEWARD AERONAUTICAL 


Harrison 2145 BAER FIELD 
Fort Wayne, indiana P. ©. Box 210 














y-—|_FOR SALE | 


LOCKHEED VENTURA 
PV-1 


Finest Corporation Airplane 
Available. Fully converted 
Deluxe interior; Very latest 
equipment; including A-12 
Auto-Pilot with Automatic ap- 
proach; ten passenger capac 
ity; cruising speed 260 MPH 
2,000-mile range. In use by 
Midwest Manufacturer 
Available immediately. No 
Brokers. Address inquiries to 





PS-7738, Aviat 
620 N. M 


n Wee 


higan Ave hicago 11 


\ 














WINGS FIELD PHILA. INTL. 


AMBLER, PA. WINGS, INC. AIRPORT 
AIRCRAFT SALES & SERVICE SINCE 1929 


Consult Us with Confidence before 
BUYING or SELLING any type aircraft 


You Pay Nething for Our 
EXPERIENCE and INTEGRITY 


AMBLER 1800 








(47-A CENTRE SECTION 


FOR SALE 


Overhauled to latest C.A.A. & 
Douglas specs. Complete with 
new skin. Less tanks. 


F.O.B. Miami, Fla... ... .$16,500 


QUIPCO ASSOCIATES, INC. 
P. O. BOX 125 MIAMI 35, FLORIDA 
Subsidiary of 
AIR CARRIER SERVICE CORP 
1744 G ST., NW WASHINGTON, DO. C 





EXECUTIVE AIRCRAFT 
Complete Services 


DOUGLAS BEECHCRAFT 
Radios Engines Interiors 
Conversion Sales Maintenance Parts 


Lambert Field St. Louis, Mo | 
REMMERT~ WERNER, Inc 
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FOR SALE 
DC-4's—DC-3's 
Lodestars—B-25) 

Contact us for details 
Ne charge for listing your aircraft 
WESTAIR (Dept. AW 








WESTCHESTER COUNTY AIRPORT 
White Piains, N. Y WHite Piains 6-9720 
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at 
y 
eIVE-AWAY PRICES 


p- COMPANY, INC. 


104 € PEDDIE ST 
MEWAREH | MEW JF8SEY 


iv 


(BA) 





SEARCHLIGHT SECTION 


GIGANTIC ‘sii3" AUCTION. 
$5,000,000.00 ey Aquisition Cost ! 


| OF AIRCRAFT PARTS. ACCESSORIES, and COMPONENTS | 
FOR C.-46, C-47, C-54, DC6. AND CONVAIR 240 


Starts Tues.May 26, 10 4.m.G& continuing ‘til all is sold 
Premiee KRAUSE-AIRCO | 
| ——1612 19th ST. Santa Monica, Calif._ 


$100,000 stock of Air Frame Parts. | 
$2,500,000 stock of Douglas Hy 10,000 Instruments. 
draulics. Electrical Parts. 
| $1,000 000 stock of Starters, Genera 11 Link Trainers. 
tors, and Magnetos Oil Coolers and Regulators. 
| $50,000 stock of De-Icing Equipment. | Engine Parts. Tools 
+ $80.000 stock of Exhaust Collector , Carburetors. 2 Fork Lifts. | 
| Rings. Wheels. Brakes. and Brake Parts. 


$50.000 stock of Fuel. Hydraulic. | 
ONLY WELL-KNOWN MAKES 


| and Vacuum Pumps. 
| Premises will be open for inspection daily, 9 a.m, to 4 p.m. | 
| For detailed. descriptive brochure. Phone. Write. or Wire | 


JACK ROUSE & SON, Auctioneers 
2312 Santa Fe Ave. Los Angeles 58, Calif. - LOgan 8-2348 











NAVCO, Inc., HAS in STOCK 
FOR EXECUTIVE AIRCRAFT 


New, Factory Fresh 
A.R.C. 15D Omnis, F-11A Isolation Amplifiers 
17R VHF Tuneable - poe 
Bendix MN53B Marker Rec 
Collins oo (used), 51R3 VHF 4 280 chenne! 
ystel controlled receivers 
Collins 3 7 Glide Slopes, 20 channel, UHF 
1854 Transceiver, 20 channel, MHF 
Collins He (used) HF, 17KI (used) VHF 
17L3 VHF 180 channel Transmitter 
17M VHF 360 channel Transmitter 
Flite-Tronics MB-3 marker, 3 light 
Leer ADF-12, ADF-14, 2200 marker 
Leer L-2 Autopilot 


Lambert Field St. Louis, 21, Mo. 











All Corporation Pilots — 

For complete line of executive aircraft: 

For complete service: 

For parts and accessories 

on the=— DC-3, LOCKHEED LODESTAR, 
TWIN-BEECH, RYAN NAVION, 
GRUMMAN MALLARD 

SEE WRITE—WIRE—PHONE 


MALLARD AIR SERVICE, INC. 


on TETERBORO AIRPORT, N. J. 
still temporarily operating out of HANGAR 
fi! while our new hangar is going up . 
or you! 

tel: Hasbrouck Heights 8-1404 








$3500.00 Each 


These engines are 00:00 time since C.A.A. 
approved overhaul and have had ACES 
C.A.A. approved outside in lubrication 
system blower to thrust plates incorporated. 
They have also been block tested in our 
modern test cells and have been prepared 
for long term storage 


C.A.A. APPROVED OVERHAULS 
@ R.1830-92 $3000.00 ea 
@ R-985-ANI-3 $1950.00 


ALL WORK AND ENGINE SALES CARRY OUR 100 hr. WARRANTY 


AIR CARRIER ENGINE SERVICE Inc. 
C.A.A. Approved Intl. Airport Branch 


Repair Station No. 3604 P.O Box 236, Miami 48, Florida 
Cable “ACENGSER 








DOUGLAS PARTS 
DC3—DC4 


Fuselages Wings Nose Sections 
Ailerons - Flaps - Rudders - Land- 
ing Gears - Wheels - Dem. Power 
Piant Units - Doors and other items 
as well as ali component airframe 
parts 
Transport Aircraft—Engines— 
Airline Equipment 


A. K. ROZAWICK, Pres. 


IRLINE EQUIPMENT CORP. 


JITE 704 - ROCKEFELLER CE 
610 FIFTH AVE, NEW YORK 2¢ Mt 
Circle 5-6920-69721 
NEWARK «AIRPORT NEWARK N 

MARKET 2-0963-4 





HAMILTON-STANDARD 


Propeliers 2820/6135A-9 & -15, Biades 610/A-12, 
G13%6A-9 & -15 GI37A-16 & 6497A-6, Hubs 2820 
229, 2038/247, Soinnere 2D30, Governors 1A2, 
iA4, (M12 & bw C/W Bracket 51430—All items 
new or C. A Otertined. 


AERO PRECISION INDUSTRIES 
Box 5117 Oklahoma City 7, Okiahoma 








BEECH BONANZO - Model C 35 


Manufactured May 1951 
Constant Speed Prop—Directional Gyre—Artificial 
Horizon. Lear A “ry 60 gallons cas Total time 
429 hours. Licensed to 4. Like new 
Just Reduced to $1 3, 750. 00 
Call Owner Dickens 3-3409 Los Angeles 


GORDEN G. MAC LEAN 
4535 Van Aiden Ave., Tarzana, Calif 














For Sale By Owner 


IMMEDIATE DELIVERY 


EXECUTIVE LODESTAR 


10 PASSENGER DELUXE INTERIOR. 1820-72WA ENGINES 350 HRS. SINCE NEW. 
TWO OVERHAULED SPARE ENGINES. MANY SPARE PARTS, TOTAL TIME ON 
AIRFRAME 2300 HRS. RECENTLY HAD TANKS RESEALED. COMPLETE DUAL 
RADIO-ZERO READER. BEAUTIFUL NEW GALLEY. AUTOMATIC JANITROL 
HEAT. NEW BOOTS. LICENSED TO DEC, ‘53. 200 GAL. EXTRA GAS. 


LLOYD RONDEAU 


Westchester County Airport . White Plains, N. Y. 








FOR DC-3’s SALE 


We own and have available for immediate sale 
several low time Eastern Airlines DC-3. They are 
fully equipped for scheduled airline operation 
All are equipped with full radio, Airstair Door 
Jantrolt Heater Available immediately Can he 
inspected Miami, Fla.. or Fort Wayne 
LEEWARD AERONAUTICAL 
Miami, Fla Fort Wayne. tnd 
Phone 64-4364 Phone H-2145 

















HYDRO WYPE SCRAPER RINGS 
AN-6231-A 
Write for complete catalog 
Depertment W 
3629 N. Dixie Dr 
Dayton 4, Ohio 
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Quan. Part No. 
20 36001-0 
11 14601-1F-B1 
10 15401-1 


Mfg. 
Eclipse 
Eclipse 
Eclipse 


Description 
Compass 
Gyro Indicator 
Amplifier (PB10) 
w ED3 MOUNT 
Gyro Indicator 
Clutch Switch 
PB10 
Amplifier 
Pitch Trim Gauge 
Megnesyn 
Transmitter 
Magqnesyn 
Indicator 
Pressure Trans 
Dual Tach 


10078-1AG 
CQO-9 


Eclipse 
Eclipse 


12086-1¢ 
15100-1B-A1 
20000 
43A-13A1 
»3000-2A 


Eclipse 
Eclipse 
Eclipse 


Eclipse 


A4 
1A 


22101-11 
2226-11¢ 
20100 
42B-14A2 
20000-8A.-14 


Eclipse 
Eclipse 


orque Ind 
Magnesyn Pos 

In 
Wing Flep 

Indicator 
Transformer 
Switch Box 
Vibrator 
Transformer 
Techometer 
Starter 
Generator 

(NEA-3A) 
Oil Separetor 
Oil Temp 

Indicetor 
Carb. Air 

Indicator 
Wheel & Flap 
Position Indicator 
Wheel & Flap 
Position Indicator 
Dual Cart 

Temp. Geuge 
Air Temp. ind 
Air Temp. Gauge 
Air Temp. Gauge 
Air Temp. Gauge 
Air Temp. Gauge 
Cowl Flap Ind 
Carb. Air Temp 
Cyl. Head Temp 
Oil Temp. Gauge 
Oil Temp. Ind 
Free Air Temp 
Air Temp. Gauge 
Air Temp. Geuge 
Air Temp. Geuge 
Diff. Press. Gauge 
Diff. Press. Gauge 
Transformer 
Fire Detecter 
Control Box 
CO? Cylinders 
Interconnector 
Pressure Control 


Eclipse 
Eclipse 


270100 
11¢ 
DW.33 
CQ.-?2 
1195-4-A 
DW.28 
2227-11-D3 
1416-12E 
116-3A 


Eclipse 
4-Al 
Eclipse 
Eclipse 
Eclipse 
Eclipse 
Eclipse 
Eclipse 
Eclipse 


564.2A 
B281TY1372 


Eclipse 
Weston 
119862 


Weston Temp 


400 AN5780-2 Weston 


1000 ANS5780-2 GE 


40 8281Y12Z2 Weston 
11 
85 
88 


727TY70Z2 
727TY72Z2 
727TY73Z2 
1271TY74Z2 
10 728-4072 
21 8DJ29AAY 
22 77C5 
16B19 
7703 
17C4 
47B21 
47B22 
47B23 
47B24 
906-6-011 
254BK-6-052 
DW-47 
117-47 
117-10 
981280 
966090 
966619 
981591 
A-4614 
M8 700 368 Kidde 
923748 Kidde 
982585 Kidde 
AN60009-1B Oh. Chem 
AN6009-2A Oh. Chem 
2-1046- 76 Parker 
P4CA2A Parker 
SP4-2746-77 Parker 
SP4-2746-78 Parker 
6-746-10 Parker 
SP4-2746-79 Parker 
2746-80 Parker Restrictor 
'4-2746-81 Parker Restrictor 
1S) Parker i 
16 —~Parke if 
17 Parker 
78 Parker ( 


Parker 


Weston 
Weston 
Weston 
Weston 
Weston 
GE 
Lewis 
Lewis 
23 
13 
30 
33 
28 


Lewis 
l ews 
Lewis 
Lewis 
Lewis 
Lewis 
22 
48 
33 
46 
19 


Kallsman 
Kalisman 
Eclipse 
Edison 
Edison 
Kidde 
Kidde 
Kidde 
Kidde 
Kidde 


43 


Oxygen Cy! 
Valve 
Valve 
Valve 
Valve (3000 PSI 
Primer 

Restrictor 
Restrictor 


Valve 
Valve 
Valve 
Restrictor Valve 
Valve 
Valve 
ne Uneck Vaive 
ne Check Valve 
ne Check Valve 
ne Check Vaive 
Restrictor Valve 
Check 


Parker Valve 


Parker eck Valve 


1 
MI4 
1911-9 
AA140 
D7818 
AN4014 
Pume 
Brass (Valve 
2U478* iI 


COMME 
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Quan. Part Mo 
70 AN3213 
250 A-9(94 
66 MB62A 
148 PG?08A 
40 PG208A 
18 4587 
A 


A. 


ASDC? 
6041-H.14 
6141-Heé 
1264-404 

M.2031 
FYLD251 


16¢ 





or 
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MARYLAND 


AYLZ2284 
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1 vcintille grit 
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Jost Master Switch 
1 4 
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neywe tch Air Ram 
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Bendix 
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tarter Motor 

Windshield 
Wiper K 


Contr 


lack & Heinz 
Marquette 


Barber-¢ 


te wart 
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Warner Heater 
90000 BTU 
Avr xygen 
Regulator 
CO? Mia. ¢ Fire Detector 
Cutler Hammer ay (8-19 
sit Breaker 


416A 
27% Cutler Hammer 
Leach 

A “% 
Barber-¢ 
Barber-( 


Avr ates 


emer 


URPL 
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SEARCHLIGHT SECTION 


AIRCRAFT PARTS 


Seve time—save money—buy unused aircraft parts from one of 


the largest most diversified warehouse stocks in the country! 


EKEKLE KEKE KEELES 


Quan. Part No 
1x 8288 
814 35814 
53) 48362 

48 163 
48 39% 
48461 
B4289 
84487 
84591¢ 
48 35 

B408 3 
84084 
84085 
CR279 


me We Ge De Ge Ge Be Ge Ge Ge Be Ge Ge Ge Oe Se 


uerdien 
Cjuardian 
Vickers 
t pse 
Ade 


1801.38 
490312 
416491 
JO35A 
AN4000 
U8416-MM 


a 
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Ae 
Aer 
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Bendix Redio 
Bendix Redi 
Gt 


1A1BA ¢ 


SBA?25D.-)46 
SAMITIIOA 
SAMIINII0 
SBA4ONIIA 
5PD65-Mbp1 
NR6OL19 


MSA49A 





US SALES CO. 


TELEPHONE 


Description 
Follower Ass'y 
BI Ass'y 
Shelt 


Shalt 


wer 


Sump 
Gear 
Gear 
Bearing 
Housing 
H 


Crankcase 


Nose 
Aw y 
Cylinder 
Cylinder 
Cylinder 


Reley 
Relay 


Relay 
Relay 
Brake Ve 
Check Valve 


Ive 


Pump 
Check Valve 


Pressure Switch 


Separator 
Oil Filter 
Fue! Quen 
Pumo Assy 
Drive Assy 


Fuel Stainer 


puede 


Oil 
As'y 
Motor 
Accumulat 
Mot 
nt 
Station Bow 
Orxyaen Pressure 
signal Ass'y 
Check Valve 
Radio Nowe 
Filter 
Pume 


Oc0nerator 
Fuel Pump 
Pump 
Meni! 

Gauge 
Rod End 


Switch 


id Press 
Metric 


Impact 
Requiat 
Bearing 
Switch 
Circuit Breaker 
Motor 
Amplidyne 
Amplid 
Motor 
Mot 
Searing 
Antenne 
Relay 


yne 


witch 


Ai Temp. ind 
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ba tin il] rood uirplan po rt d iT 
they were made to blink Phen more 
te lights below and on top of the fuse 
of the left wing, a red or white lig 
tate the leading edges of the wings, landing lights mounted 
neath or in the leading edge of the ving ind several 
inicties of oscillating, rotating or flashing beacon In 


ne military planes are equipped with amber and blue light 


purposes, ind lighted heli opters are becoming more numerou 
cach item has a separate switch, some with optional flash or 
position, pilots can produce about any combination he cares to 
ind from ¢ looks of things, he often doc When it 1 onsidered that 
thre osure rates of modern aircraft resemble a ballistic statistic it 1 
casy to understand why night flying has become a startling occupation 
P Lighting Purposes—One of aviation’s many joint committees recenth 
has reached certain “well lit” conclusions in which we heartily concur 
In order of importance it is agreed that aircraft lights must serve the 
follow ng purposes 
¢ Identification. ‘The aircraft must be conspicuous to attract attention 
© Tracking. ‘The light pattern must tell clearly and instantly what the 
craft 1s doing 
¢ Classification. Lights must indicate whether the object is an airplane 
helicopter, blimp or what have you 

It also generally is agreed that a rotating red beacon, like police car 
use, should be mounted atop the vertical fin. This position is most con 
picuous and, very important to pilots, does not flash reflections on the 
| when in an overcast. Red also has been found to be the best 
color definition, and red lights have the extra attraction of being some 
what self-deicing because of the heat generated 

It alse agreed that the navigation lights should be about four times 
\ brighter 
bulb reportedly requires a wingtip modification on some airplanes, since it 
nec tes gomg from a 14- to l4-inch bulb. The light manufactures 


windshiel 


their present 24-candlepower strength. But here a snag occur 


iv the unot make present size bulbs any brighter because of heat 
problen 
P Flash vs. Steady—Now to a candlepower maker this may make sens¢ 
bit t te We are not asking for an atomic bulb, a cathode ray or 
invthing faney; just a plain light bulb, size 14 inches mewhere near 
100 ndlepower. Difficult? So was alternating current, radio. radar 
I'\ be assured, gentlemen, it will be easier to make this “impos 
b than it will be to get CAB to require wingtip modification 
ictual flight tests have been made to determine whether 
tion lights should flash or be steady when the rotating beacon 
Recently CAB suggested, in draft release 2.57, th 
" t [his seems a good arrangement. Trving to track 
flashin ts gives a pilot the same problem that a child has when tr 
to catch fireflies after dark 
> Collision Hazards—One thing is certain; today’s aircraft are definite 
zards with their inadequate lighting. Recently there have 
nisses When wing lights were mistaken for landing light 
ters were mistaken for airplanes, red and white tail light 
t wing and belly lights, and many other 
gation lights and the rotating beacon should go 
uninating thy 


confusion. ‘The sooner all aircraft be 
d, the sooner we can all rest easier at night 








AVIATION CALENDAR 


May 17—Third annual Spring Roundup and 
Open House, San Fernando Valley Air 
port, Los Angel 

Mav 18-22—Fifth Nati 
dling Expositi ( 





delphia 
Mav 18-22—Aviat S 
Protection Assn. a 
House, Chicag 
Mav 18-22—Twelfth a 
iety of Aeronaut 1 
Olympia Hotel, Seatt! 
May 19—Symp: m of 
n airplanes, Grumn 
ng Corp., Bethpa 
May 19-22—Annual 
Writers Assn., Dall 
May 20-22—Spring 
perimental Str 
der, Milwaukee 
May 28-29—Aecronaut 
ored by the M 
Acronautics, Kellog 
State College, Fast Lar 
Mav 31—Fifth annual 
Glider Mect, South Davt 
port 
June 5-July 5—20th Interna 
Display, sponsored by the 
ale des Industries Aer 
Airport, Paris 
June 9-]1]1—Second Inter ynal vi 
l'rade Show, Hotel Statler, New York 
June 11-13—Fifth annual All-Women In 
ternational Air Race, Welland, Ont., to 
New Smyrna Beach, Fla ponsored by 
Ninety-Nines, In 
June 16—Seventh session of the assembly of 
the International Civil] Aviation Organi 
zation, Brighton, E.ngland. Session is ex 
pected to last three to four weeks 
June 16-19—Spring technical meeting of the 
American Welding Society, Shamrock 
Hotel, Houston 
June 37-19—Mid-year mecting « 
Distributors and Manufacturer: 
Chateau Lake Louise, Alberta, Canada 
June 19-21—Pennsylvania State Wing con 
vention of the Air Force Assn., Hotel 
Roosevelt, Pittsburgh 
Jure 22-July 3—Special program 
presenting a formalized theory for inalys 
ind synthesis of feedback 
Massachusetts Institut 
Cambridge 
June 29-July 2—Semi-annua 
ican Societs of Me ] in 
Hotel Statler, Le Ange 
July 1-3—Annual meetin 
Aviation Assn., National 
ition, Fy n, Til 
July 3-7—Seventh ATl-W 
nental Air Race from Law 
Long Be a h Calif 
July 4 5—Dedication of C 
port, Mattoon, Ill 
July 6-17—Special 1 
vanced strength of 
July 9-12—Sixth Intern 
position. Wayne Cx 


July 15-16—IAS Annual S$ 
Honors Dinner, IAS 
ge) Calif 

Sept. 5.7 
mnivel 
Ohv 
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FLITE-TRONICS 
CAA APPROVED 


MB-3 


VISUAL — AURAL 


Professional pile flying America’s in 


dustrial air fleet of fast, modern execu 
tive transports are rapidly making the 
Tronics MB 


recoiver 


Flite their first choice in 


marke r equipment It mall 

reliability features-in-fact which 
a 3-light visual-aural marker receiver providing 

and audio signals 

safety for their 
at a rea- 

in quality! 


size, low weight (under II ana economy are 


meet their rigid requirements tor 


light 
extra navigational 


\ ow ner-executive 


sonable cost without sacrifice 


‘ure, accurate 


passengers 


[his popularity trend to the MB-3 for 
owned Beechcratt DIB's 
Havilland 


other singlk 


company 
Acro Commanders, De 
Ly ‘ and 


multi-« 


many and 


Kine type aircraft 1s significant 
tar ding performance of the 


MB 


Write on company letterhead for complete product information on the 
MB-3 Marker Beacon Receiver and CA-1 Audio Distribution Amplifier 
and name of Flite-Tronics dealer nearest you 


FLITE-TROMICS, inc: 


BURBANK, CALIFORNIA 
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We took our cue 
from Mother Nature... 


and built FLEXIBILITY into 
Hufford HYDRA-CURVE Jaws 


\) 
- fintrim 
Me are 
acing 
alone {re ently cover jaw costs in the 
first years 0} ition! 


Our new FREE FOLDER 
describes many other 
HYDRA-CURVE advantages 
Let us send it today! 


SHU ERO RID, 
Machine Works Pre 


ft SEGUNDO CALIFORNIA 





PRECISION MANUFACTURE ossures you 
highest-quality components Card 
winder, above, wraps tiny coils to ex 
tremely close tolerances 


ae 


COMPONENT TESTS contribute to final 
reliable system flight-performance. On 
above test boord, nozzle actuator under 
goes performance check 


a | 


ggnzz2==~ 7 


“CLAMSHELL”’ on J47-GE-17 afterburner (above) opens in response to G-E electronic fuel control 


What makes a great jet engine... 


G-E Electronic Fuel Control System 
Allows One-throttle Thrust Selection 


General Electric’s new electronic fuel e A minimum idle-speed that limits engine 
control system makes complete, accurate speed to a value above the flame-out “n 
> . . . all o level wal fro _ oid acceler 
fuel control possible for all jet engines level, a value from which rapid accelera SYSTEM TESTS pet eocombled comee- 


equipped with variable area ‘‘discharge tion is still possible nents through "‘hot"’ engine conditions 

“s 4 Pe to insure dependable operation in flight 

O77 Ss ° 

. , A design that allows push-button star 

whose plane is equipped , 
1 

the system can set his throttle at 

tude to obtain a specified engine speed What makes a gre: jet engin 

Without throttle readjustment, he canthen answer is quality yonent parts 


or descend as his mission requires ore information on G.E.’s electron 


ing, if require 


) 


The system will automatically maintain’ control system, adaptable to 
the engine speed. The system includes afterburner engine’s requirements, c: 
e A built-in deceleration control that pet your G-E Aviation Specialist. Or, 
nits quick ‘“‘slow-downs”’ without danger Section 210-72, General Electric Company, 


flame-out Schenectady 5, N. Y. 


ie your confli CHCE TR 


i A : & | FINAL INSTALLATION in J47-GE.17 en 
j gine for North American F-.86D ‘ 


et comes after hundreds of tests tx 
sure fuel-control accuracy 





